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THE UNITED STATES OF BRAZIL. 

The 14th day of November, 1889, is likely to be a 
memorable day in the history of Brazil, for it was then 
the monarchy was overthrown and the great country 
assumed the republican form of government. The good 
Emperor Dom Pedro and the royal family were ex- 
pelled from the country and left for Europe, the re- 
public and free suffrage were proclaimed, the eighteen 
provincesare to be made States with local governments 
and all political institutions are to be closely patterned 
after those of thiscountry. The new national flag in 
its general style resembles that of the United States, 
has adopted yellow and white 
stripes instead of our red and white. The corner field 
of the new flag contains eighteen stars, one for each of 
the new States. 

This great political revolution has been accomplished 
without bloodshed. The causes which led to it have 
been working like a yeast for a long time, and the 
transition, although sudden and complete, took place 
without any serious public or commercial disturbance. 
The provisional president of the new Brazilian re- 
public is Dodoro da Fonseca. He is described as an 
able and reliable statesman. The provisional govern- 
ment has so far acted with great prudence, and enjoys 
the confidence of the people. 

Brazil has an area almost the same as that of the 
United States, namely, three millions of square miles. 
Her natural resources are of the richest description. 
Her territory is intersected by innumerable rivers, and 
the length of her interior navigable waters surpasses 
that of any other country. Her railway system is at 
present chiefly confined to the coast; but doubtless, 
under her new and liberal institutions, capital and 
population will be attracted to her domain, and her 
railways will be extended northward to join those from 
the other States, reaching to the Isthmus, to Mexico, 
and the United States. 

There is reason to believe the adoption of the new 
and wore liberal form of government will lead to a 
great extension of trade between this country and 
Brazil. We are purchasing from her annually at. pre- 
sent about forty millions of dollars worth of her pro- 
ducts, and we admit her coffee duty free. But in 
return she buys from the United States goods to the 
amount of only about six millions of dollars. Great 
Britain buys from Brazil products amounting to only 


{twenty millions of dollars, and maintains a tariff of 


$3.50 per hundred pounds on Brazilian coffee, and yet 
sells to Brazil some thirty-two million dollars worth of 
goods per annum. It would seem in view of our large 
purchases in Brazil the balance of trade ought not to 
be so greatly against us asitnowis. Itis claimed that 
as soon as better facilities for transportation are pro- 
vided, Brazilian trade will turn more to this country. 
0+ 
STANLEY'S LATEST DISCOVERIES. 

Recent advices leave no room for doubt of the safety 
of Stanley, the African explorer, whose arrival within 
actual reach of the telegraph may be daily looked for. 
He is approaching the Zanzibar coast with a party 
numbering some twelve hundred, including his own 
followers and those of Emin Pasha, the central African 
state so long governed by the latter, with headquar- 
ters at Wadelai, having been overrun by and incorpo- 
rated with the Soudanese possessions of the Mahdi. 

Since the latter part of the year 1887, when the ex- 
plorer left Stanley Falls, on the Upper Congo, the 
news from him has been very meager, and that which 
did come was anything but hopeful, especially when 
taken in connection with the reports that Emin’s set- 
tlement had been broken up and Emin himself was a 
prisoner in the hands of the Mahdi. The country in 
which Stanley’s route lay is a tableland of some five 


ithousand feet elevation, directly under the equator, 


with many mountain ridges and snow-capped peaks, 
much of the surface heavily wooded, and having a 
vegetation so prolific as to be almost impenetrable, 
while it has a very considerable population, mostly of 
small savage tribes, always engaged in war and slave 
stealing. In a region of this character, about one 
thousand miles each way in extent, Stanley has been 
marching and countermarching for nearly two years, 
first in the interests of commerce and for purposes of 
exploration, and finally as the successful rescuer and 
deliverer of Emin Pashi from the Mahdi. 

The additions made by the explorer to our know- 
ledge of the geography of this vast region .in Central 
Africa are necessarily limited by the meagerness of the 
accounts so far received, but it is seen that they will 
be of great importance. Heretofore the Albert Nyanza 
has been considered the source of the southwest branch 
of the. White Nile, the Victoria Nyanza being the 
source of its southeast branch. Stanley, however, has 
discovered an extension of the Southern Nyanza, or 
Nyanza of Usongora, which, he says, ‘is called now 
Albert Edward Nyanza, and is about 900 feet higher 
than Albert Nyanza, having an exit at Semliki, which 


receives over fifty streams from the snowy range of the | 


Rujeuzori, and finally enters the Albert Nyanza, mak- 
ing the Albert Edward the source of the southwest 
branch of the White Nile.” The area of the extension 
is said to be 26,900 square miles. 
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It will probably be a wonderful and thrilling story 
which the adventurers will have to tell when they 
finally reach home, and it will also be a story of hard- 
ships and privations endured, of sickness, want of food, 
and unremitting toil of the severest kind under the 
blaze of a tropical sun or in the more deadly African 
morasses and jungles, but the results are certain to 
place the name of Henry M. Stanley in a yet higher 
place than it has heretofore occupied among the world’s 
great explorers. He has succeeded in rescuing the 
party of Emin Pasha, and his other work cannot fail 
to give an important impetus and a more intelligent 
understanding to the numerous enterprises now on foot 
for the speedy opening up to the world of these vast 
and hitherto almost unknown regions of Central 
Africa. 


i oe 


OUR NEW BOOK. 

Probably no book on physics ever reached so great a 
sale in so short a time as our new book ‘‘ Experimental 
Science,” by Mr. George M. Hopkins, treating on ele- 
mentary practical and experimental physics. Its 
value has been acknowleded by a large number of our 
most eminent scientists. 

Prof. E. 8. Dana, of Yale University, New Haven, 
Conn., writes: ‘tI shall expect myself to obtain from 
it many suggestions which will aid in my instruc- 
tions.” 

Prof. John Trowbridge, Jefferson Physical Labora- 
tory, Cambridge, says: ‘‘ It willdo much to popularize 
the great subject of physical science.” 

Prof. 8. P. Langley, Smithsonian Institution, Wash- 
ington, D. C., writes : ‘‘ Many of the experiments and 
illustrations are new to me.” 

Prof. D. W. Hering, University of the City of New 
York, says: ‘‘I know of no work that is at the same 
time so popular in style and so scientific in character.” 

Prof. W. C. Peckhain, Adelphi Academy, Brooklyn, 
N. Y., says: ‘‘Of few such books can the author say 
that all the apparatus has been constructed and the 
experiments performed by himself before the descrip- 
tions were admitted to the book. This claim, made in 
the preface, from so conscientious an experimenter as 
Mr. Hopkins is known to be, is the highest possible 
guarantee of the work.” 

The following is from Prof. W. Le Conte Stevens, of 
the Packer Collegiate Institute, Brooklyn, N. Y.:‘*The 
author is accurate in statement, full of ingenious sug- 
gestions, plain and simplein style, and admirably clear 
in his mode of presentation. The book will be very 
useful to meas a teacher of science, and my students 
will use it for frequent reference as a laboratory inan- 
ual. I know of no book that I can so confidently coin- 
mend as a stimulant and guide to young men who have 
not had the advantage of mathematical training.” 

Prof. Samuel Sheldon, Polytechnic Institute, Brook- 
lyn, N. Y., writes: ‘‘The book will be of great value 
to those teachers and instructors who are expected to 
fully illustrate thesubject of physics, and yet have but 
asmall amount of apparatus, and that badly chosen.” 

Prof. Robert Spice, of Brooklyn, says: ‘‘I must con- 
gratulate you on the production of sucha splendid 
and valuable work.” 

Prof. R. H. Thurston, director Sibley College, Cor- 
nell University, Ithaca, N. Y., says of the book: ‘‘It 
is full of ingenious and effective arrangements in expe- 
rimentation and crowded with interesting matter. It 
fills a space of real importance, in my opinion.” 

Mr. Thomas A. Edison says: ‘‘ The practical charac- 
ter of the physical apparatus, the clearness of the de- 
scriptive matter, and its entire freedom from mathe- 
mnatics give the work a value in my mind superior to 
any other work on elementary physics of which I am 
aware.” 

Prof. W. J. Rolfe, of Cambridgeport, Mass., writes : 
‘“The book is by far the best thing of the kind I have 
seen, and I can commend it most cordially and em- 
phatically.” 


aps 6 ee 
THE AMERICAN EXHIBITION OF 1892. 

The citizens of New York have completed their sub- 
scription of five millions of dollars for the celebration 
by an International Exhibition, to be held in this city 
in 1892, of the four hundredth anniversary of the land- 
ing of Columbus. In addition to the above large suin 
two hundred thousand dollars have been raised to 
meet the preliminary expenses. With this splendid 
fund in hand, noth‘ng is now needed to put the neces- 
sary works under construction except the influence of 
the national government, mainly for the purpose of 
securing official recognition abroad. New York will 
go to Congress, not to solicit money from the public 
treasury for exhibition buildings, for that is alr ady 
subscribed, but simply to ask such legislative encourage. 
ment as the government can reasonably grant toward 
giving a national stamp or character to the enterprise. 

So far as money for buildings, grounds, and all the 


: paraphernalia of the great exhibition is concerned, 


everything needful is provided. A magnificent site of 
several hundred acres in the heart of the city has been 
selected, convenient and accessible from all directions 
by land and water. All those splendid highlands ex- 
tending from the northerly end of Central Park west- 
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erly to the Hudson River, embracing the Morningside 
Park, the Riverside Park, and the intervening grounds 
as far north and south as may be required, have been 
selected. Nothing could surpass the beauty and ex- 
cellence of the chosen location. There isevery promise 
of the assembly here in 1892 of a more wonderful dis- 
play of industry, science, and art than has ever been 
realized in the history of the world. 
<> O>- 
BREWING CHEMISTRY. 

Those who know anything about the condition of 
the manufacturing industries abroad are aware of the 
state of development they have reached and how 
scientific investigators are constantly called on to pro- 
cure the best possible results for the minimum expendi- 
ture of time, labor, and money. Experimentation is 
in the hands of scientists, no brewery for example be- 
ing complete without its expert chemist. In this in- 
dustry, as a result, there are scientific brewers’ maga- 
zines of a very high order, contributions on practical 
brewing find a place in the leading chemical Zett- 
schriften, a literature on the subject is found in works 
on applied chemistry, a number of valuable text books 
have been printed, the chemistry of brewing is taught 
in the technical schools, ete. There are scattered 
through this country a few experts who do work, 
occasionally, for the various breweries, but who hith- 
erto have not played the important role one might ex- 
pect when he considers the enormous sums of money 
invested in these enterprises. The operations of the 


English breweries syndicate revealed but a small part; 


of the capital stock. 

The all-important personage in these establishments 
isthe braumeister, a very practical person in his spe- 
cialty, but usually one whois densely ignorant other- 
wise, and as obstinate as heisignorant. Suggestions 
from scientific experts are received by him in the 
worst possible humor, for he regards the brewer’s 
chemist as a wanton persecutor. Any hitch in the 
normal workings of the brew he ascribes at once to 
poor material, and cannot appreciate that his treat- 
ment may be faulty. He needs the chemist and the 
latter needs him in lager beer making in America. 

This last is quite different from that pursued in Eng- 
land and Germany, where the government considers 
any ingredient in the manufacture of beer other 
than pure malt, hops, yeast, and water an adulterant, 
whose use is prohibited and is finable. In this coun- 
try, on the contrary, it isthe general rule, and not the 
exception, to substitute for at least part of the malted 
barley a variety of cereals, such as corn, prepared in 
several ways, wheat, oats, and rice, also sugarandglu- 
cose. The hops sometimes find their place taken by 
‘“*hop aroma” and ‘' hop auxiliary,” while caramel, 
‘“beer color,” and other chemically prepared sub- 

stances (all more or less dangerous to the health) give 
color to the beer; alum, fish sounds, isinglass, shav- 
ings, etc., are used to clarify it, and a variety of pre- 
servative solutions, antacid tablets, sulphites of lime, 
soda, or potash, bicarbonate of soda, or salicylic acid — 
all of which are objectionable from a sanitary stand- 
point—are used to preserve the beer, destroy the acid, 
and make it ready for export. Ostensibly the reason 
for these adulterations is to make more money for 
the brewer. The chemical expert will tell you, how- 
ever, that barley grownin artificially fertilized ground 
has other properties than those usually ascribed to 
the pure article by brewers and chemists, and that 
these deficiencies in the American product must be 
compensated by introducing new conditions. This 
departure from the beaten track of brewing, pure and 
simple, is what makes the brewer’s chemist not only 
useful, but more or less of a necessity. 

Take a sample of beer to a good analyst, and he can 
tell you its deleterious impurities, such as salicylic acid, 
sulphites, etce.; he can ascertain for you the exact 
quantity of water and extractive solids, alcohol and 
sugars, nutritive and non-nutritious substances, etc. 
The brewer’s chemist, besides this, must do synthetic 
work, he must solve such a problem as the following : 
Given a sample of beer with a certain definite taste, 
color, and other physical properties, which a brewer, 
for reasons of his own, desires to imitate, to find a com- 
plete brewer’s formula. 

This will include the proportions of the several in- 
gredients to be used and all the details of the subse- 
quent operations of grinding and washing the malt, 
extracting the wort, boiling it with hops, the fermen- 
tationata given temperature with a certain kind of 
yeast, clarifying, preserving, racking, etc. A bacteri- 
ologist can easily recognize the veast plant under the 
microscope, but the brewer’s chemist must instantly 
point out the various kinds of vegetable ferments in a 
sample of yeast, know the action of each, and be able 
to state whether or not this or that predominant 
species cf saccharomyces is to give his beer the desired 
color, taste, and facility of separation of the yeast, and 
to act accordingly. A chemist can determine the 
quantity of soluble protein inthe malt, and thence 
the approximate amount of the chemical diastase pre- 
sent which is to change starch to grape sugar, ready 
for conversion thence by the yeast plant into alcohol 
and carbonic acid. The specialist must also, besides 


this, know how to recommend substitutes for the malt, 
and present simultaneously a complete brewer's for- 
mula; if there be something wrong with the brew, 
he must provide a remedy at once, else his enemy the 
braumeister will call him a worthless being ; he must 
be up to all the tricks of the trade in changing the 
color and taste, and in preparing the beer for export 
by means of chemicals. 

Thus it will be seen that the brewer’s chemist must 
be a practical braumeister and have in miniature a 
complete brewer’s outfit. He must be a good analyst 
and microscopist, though devoted to aspecialty in both 
fields. For all this heis not to be underpaid, for suc- 
cessful brewers are known to accusunulate fortunes rap- 
idly, and therefore can afford to be liberal. In point 
of fact, such chemists are well paid, even in Germany 
and England, the chief chemist of one large establish- 
ment in Great Britain receiving £10,000 per year. 
Brewers are having their sons educated in the one large 
brewer's laboratory in New York City, and it is said 
there is soon to be a great demand for chemists expert 
in this field. Some are being brought over surrep- 
titiously from abroad ; but there is a disposition to 
employ native talent if it can be procured. This, then, 
is a promising field for the investment of time and 
money by the college graduate, and it would be well 
even for the technical schools to give it a place in their 
curriculum. There is money in it, and a prospect of 
employment for the many. 

—_—__-—_—_—_o+ 0+ 
POSITION OF THE PLANETS FOR DECEMBER. 
SATURN 
is morning star, and his movements during the month 
form an interesting study. He rises about 11 o’clock 
on the first of the month and about 9 o’clock at the 
close of the month. He has been moving eastward, or 
in direct motion, but is stationary on the 15th, and 
then moves westward, or in retrograde motion. He 
will, therefore, approach Regulus, the bright star on 
the west of him, and will meet and pass the star on 
March 29th of the coming year. The planet may be 
readily found, rising about 10 o’clock on the middle of 
the month, and being at that time about 5° east of 
Regulus. Saturn rises on the 1st at 10 h. 55 m. P. M. 
On the 81st he rises at 8h. 56 m. P.M. His diameter 

on the 1st is 17’.2, and he is in the constellation Leo. 


MERCURY 


is morning star until the 7th, and then evening star. 
He is in superior conjunction with the sun on the 7th, 
at 7h. P. M., and after that event commences his east- 
ward journey from the sun. He meets Jupiter on his 
way, who is journeying westward toward thesun. The 
two planets are in conjunction on the 26th, at 8 h. 35 
m. P. M. Mercury rises on the ist at 6 h. 56m. A. M. 
On the 31st he sets at 5h. 31 m.P. M. The diameter of 
Mercury on the Ist is 4".6, and heis in the constellation 
Scorpio. 
JUPITER 

is evening star. He is very near the sun, setting about 
a half hour later than the sun at the close of the month. 
Jupiter sets on the Ist at 6h. 34m. P. M. On the 31st 
he sets at 5 h.8m.F.M. His diameter on the Ist is 
31".4, and he is in the constellation Sagittarius. 


VENUS 


is morning star. She, like her rival Jupiter, is near the 
sun, though on his western, while Jupiter is on his 
eastern side. Bright-eyed observers may still behold 
the fairest of the starsin the first half of the month, 
for she rises more than an hour before the sun, and is 
low down in the southeast. Venus rises on the Ist at 5 
h. 31m. A. M. On the 81st she rises at 6 h. 88 m. A. M. 
Her diameter on the 1st is 10".8, and she is in the con- 
stellation Libra. 
MARS 

is morning star. He may be readily found from his 
vicinity to Spica during the month. He passes the 
bright star on the 15th. He is in conjunction with 
Uranus on the 24th. Mars rises on the 1st at 2 h. 13 m. 
A.M. Onthe3istherisesat1 h. 43m.A.M. His dia- 
meter on the 1st is 5".2, and he is in the constellation 
Virgo. 3 

URANUS 
is morning star. Herises onthelstat3h.17 m. A. M. 
On the 81st he rises at 1h. 24m. A. M. His diameter 
on the 1st is 3’.5, and he is in the constellation Virgo. 


NEPTUNE 


is evening star. He may be found between the Pleiades 
and Aldebaran, and is in fine position for telescopic ob- 
servation. Neptune sets on the 1st at 6h. 27 m. A. M. 
On the 31st he sets at 4 h. 25m. A. M. His diameter 
on the 1st is 2".6, and he is in the constellation Taurus. 

Saturn, Mars, Uranus, and Venus are morning stars 
at the close of the month. Jupiter, Mercury, and Nep- 
tune are evening stars. 

a 
SOME THOUGHTS ABOUT CHINA. S and 

In an article in the SCIENTIFIC AMERICAN of Sept. 
28, 1889, entitled ‘‘The Insulted Chinese,” Rev. Chas. 
H. Fowler is quoted as prophesying trouble between 
the United States and China at no very distant day, 
on account of the latter’s anti-Chinese laws. ‘I tell 
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you they are thinking, and troubleis brewing,” he is 
quoted as saying. And again: ‘‘They are making 
great guns and ironclads and manning them.” 

It isdoubtless true that China is making great strides 
in the art of war; this, however, does not necessarily 
mean that she is getting ready to retaliate upon the 
United States for her anti-Chinese laws. But it does 
mean that China, by the adoption of modern engines 
of war, of the arms, tactics, and discipline of the West, 
is rapidly putting herself in position to resist the en- 
croachments and command the respect of other nations. 
The prejudices of the nation against modern civiliza- 
tion are slowly but steadily breaking down; they may 
not see in the Christian religion a better one than their 
own, but they do see the advantages of modern ap- 
pliances, and in no case have they more clearly illus- . 
trated the fact than by the adoption of modern wea- 
pons in their armies. Theconstant intercourse, becom- 
ing more intimate every year, between China and the 
countries of the West renders the introduction, to a 
greater or less extent, of the civilization of the latter a 
mere matter of time. That the result of this should 
be the complete supplanting of the Chinese civilization 
by that of the West is highly improbable, nay impos- 
But the supplanting of the Chinese civilization 
in many things, and radical changes in many others, 
seem almost inevitable. The result will naturally be 
the formation of a new system, of a new civilization in 
fact, from the intermingling of the old and the new. 

And now let us imagine China placed upon an equal 
footing with ourselves, reinvigorated by the infusion 
of new ideas and new principles, and, more than all, of 
the spirit of progress; with her great resources de- 
veloped by a wise administration ; with a large army, 
well disciplined and supplied with arms and equip- 
ments equal to those of the most advanced European 
nations ; and, what would be most dangerous of all, a 
powerful and numerous navy. These, combined with 
her enormous population, would make her indeed a 
formidable foe. At present we have comparatively 
little to apprehend from a rupture with China, but in 
the future we may find in her a foeman worthy of our 
steel. The day may not be far distant when China 
will be ranked among the most powerful nations of 
the earth. 

And now let us takea glance in the direction of 
Japan. Here we are astonished by the wonderful pro- 
gress she has made since Perry’s expedition, and espe- 
cially during the last twenty years. Her power and 
prosperity are steadily increasing. The recent adop- 
tion by Japan of a constitutional form of government 
was a great advance in the path of progress, and marks 
a turning point in her history. Japanis destined to be 
one of the great states of the future. 

The Anglo-Indian empire and Australia will not 
always remain subject toGreat Britain. Both of them 
are likely to become powerful states in the future. It 
is probable in the next century the Pacific will wash 
the shores of some of the most powerful if not the do- 
minant nations of the world. 

—>-4+-O->- 
Stephen Freeman. 


The name of Stephen Freeman has long been 
familiar to the farmers and those engaged in the agri- 
cultural implement trade in the United States ; most 
of these know him as an enterprising manufacturer 
and business man who, from infancy, being thrown 
upon his own resources, had, by his traits of honesty, 


‘industry, perseverance, aided by natural ability, gained 


an enviable position among men, being, in a word, a 
self-made man, and, as such, will be sorry to learn of his 
death, which occurred at his home in Racine, Tuesday, 
September 10, from an attack of pneumonia. 

He had but just returned from a short trip to his 
native home, and seemed to be enjoying the best of 
health. : 

Mr. Freeman was born on the island of Anglaise, 
North Wales, 1834, and was left an orphan before a 
year old. With no opportunity for an education ex- 
cept that gained at a Sunday school and by home 
study, he was apprenticed in the boiler maker’s trade 
at the age of ten. On the completion of his appren- 
ticeship he moved to Liverpool, where he worked at 
his trade until 1856, with the exception of nine months 
spent in the Crimean war. 

Mr. Freeman then came to the United States, set- 
tling at Rome, N. Y., from which place he went to 
Chicago in 1857, thence to St. Louis and Centralia, at 
all of which places he met with varying success. Soon 
after the opening of the rebellion he entered the 
United States navy, in the capacity of boiler maker, 
and remained until 1864, when, on account of poor 
health, he left the service, and after a short timespent 
in business at Cairo, moved to Wisconsin, settling first 
at Milwaukee, then at Watertown, and finally, in 1867, 
he came to Racine, where he founded the business 
which now bears his name, and which has grown, 
largely by his efforts, which have been efficiently aided 
by his sons, to be one of the best known in the 
country, the 8S. Freeman & Sons Manufacturing Com- 
pany. Mr. Freeman was also president of the Wis- 
consin Agriculturist Company, publishers of this paper, 
— Wisconsin Agriculturist, 


JOHNSTON’S PATENT SIDE DRUM. 

The drum shown in the accompanying illustration 
may be used either for military or orchestral purposes. 
It is quick of vibration, is strong of tone, and possesses 
several novel features that have been patented by Mr. 
W. R. Johnston. 

One of these is the brace, which is an oval-shaped 
metal shell provided internally (see cut) with an elastic 


JOHNSTON’S PATENT SIDE DRUM. 


fining which serves to prevent the brace from slipping 
on the cord. It stays where it is placed, and keeps an 
even pressure on the head. 
and will not slip, stretch, or break. When the head is 
to be stretched, a bifurcated hook isemployed, which 
is inserted over the brace on each side of the cord. It 
is also provided with a handle which enables the brace 
to be drawn down without injury to the fingers. The 
triple snares which are used inthis drum are clamped 
to the shell of the drum on one side and at the other 
side are retained by the triangular snare strainer, 
which is of peculiar construction. Holes are cut inthe 
hoop so that when tension is applied to the snares after 
they are passed through these openings, they will be 
drawn close to the snare head, greatly increasing the 
vibration and tone of the instrument. The snare 
strainer is triangular in shape and is provided with an 
opening at its upper end, through which passes the 
screw tightener. This screw also passes through an 
apertured lip that isscrewed to the side of the drum, 
so that by simply turning the thumb screw the snare 
will be tightened and held firmly stretched. This drum 
has proved so far satisfactory that it was adopted by 
the Massachusetts Volunteer Militia in June, 1889. 
The 17 in. by 10 in. drum is used for military purposes, 
drum corps, etc., and the 14in. by 51g in. for the or- 
chestra. 

For further information address the patentee, Mr. 
W.R. Johnston, Waltham, Mass. 

SO oe ee 
AN OPTICAL ILLUSION. 

We are going to present to our readers the solu- 
tion of a problem that came in our way by accident 
during our peregrinations in search of curiosities of all 
kinds, and which consists in making a few persons 
appear like an innumerable crowd. This interesting 
scientific recreation was exhibited some time ago in a 
public establishment near the universal exposition. It 
is now no longer in existence, but doubtless we shall 
soon have an opportunity of seeing it again at our fete 
day shows. 

The realization of this optical illusion, however, is 
one of thesimplest of matters, 
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in groups of six until, the successive reflections 
attenuating the intensity of the images, the latter 
cease to be visible. Three or four persons massed 
in one of the angles present the illusion of a compact 
and mixed crowd standing upon a sidewalk and await- 
ing the passage of a procession. The hats waving in 
the air convert the peaceful waiting into an enthusias- 
tic manifestation, which isso much the more surpris- 
ing in that it ismade by but half a dozen per- 
sons at the maximum. 

The accompanying figure gives an idea of 
this remarkable effect, and the three persons, 
whose images reflected ad infinitum produce 
the curious result that we call attention to, 
would have much trouble to believe that they 
were the subject of an illusion. 

Upon the whole, the experiment is nothing 
more than an application of the principle of 
the old kaleidoscope enlarged and revived, in 
the sense that the observer has before his eyes 
the successive reflections of his own image, and 
that the objects are replaced with living beings 
movable at will. 

Five or six persons may occupy, at the same 
time, the triangular prism, of which the sides 
are about six feet wide, and which they enter 
through a trap in the floor. When these five 
or six persons are walking about in all direc- 
tions, they present the aspect of a tumultuvus 
and agitated crowd commenting upon grave 
events.—La Nature. 

ate bes 
An Unknown Gas, 

Passing Stratton ice works a short time ago, about 
6 o’clock, a reporter saw Mr. Ware, one of the proprie- 
tors, on top of the huge ammonia machines, intently 
watching a long jet of flame which was consuming the 
gas as it issued from a half inch vent pipe in the top of 
the machine. Inquiring what kind of light it was, the 
reporter was informed by Mr. Ware that he did not 
know anything further than that it was gas which, by 
some mysterious process, is generated in the ‘‘ absorber” 
during the process of ice making with ammonia, and 
which often creates such a back pressure as to ncessi- 
tate prompt attention in giving it vent to relieve the 
machine. The gas burns with a dull greenish flame, 
‘but is quite combustible ; and while the matter was 
being discussed by them, the supply was exhausted 
and the flame went out withasputter. Mr. Warethen 
said that there would be no more trouble with it for 
twenty-four hours, when another accumulation would 
take place. He further said that no chemist had as 
yet been able to explain the nature of the gas or why 
it is generated in this manner.—Pensacola News. 

[The mystery of the above is probably not very deep. 
The greenish color of the flame at once betrays its am- 
moniacal nature or the presence of some ammoniacal 
compound. Under theconditions of pressure, presence 
of organic matter from lubrication, etc., it is easy to 
conceive that a combustible gas could be generated 
which would contain enough ammonia to give a green 
color to the flame. Examination by a competent chem- 
ist would soon determine the composition of the gas.— 
| Ep. 8. A.] 
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A Grand Prize to the Worthington Pumping 
Engine Company. 

In our list of awards at the Paris exhibition, given in 
SUPPLEMENT, Nos. 722 and 723, the award of a grand 
prize to the above company was in some way omitted. 
We are glad now to make the correction. 
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AN IMPROVED DISH DRIER. 

A drier designed to save the work of wiping dishes 
has been patented by Mrs. Alice J. Wilson, of Abilene, 
Texas, and is shown herewith. It has a perforated 
hinged cover, and in its base is held a perforated false 
bottom, a spout leading from the chamber thus formed, 
by means of which the drainage water accumulating 
there may be poured off. A curved projecting piece 


MRS. WILSON’S DISH DRIER. 


of sheet metal is secured to the side of the body to form 
a chamber in which knives, forks, and spoons may be 
placed to drain and dry. Uprights attached to the 
false bottom support cross pieces, against which the 
dishes to be dried are placed. The dishes are washed, 
turned down in the drier, and hot water poured over 
them, when the cover is closed and the heat remain- 
ing will effect the drying and give a glossy appear- 
ance, the steam passing off through the perforations of 


the cover. 
———____--~>>«+4,-o>—_____—_——_- 


AN IMPROVED VIOLIN TAIL PIECE, 
In most cases the breaking of violin strings takes 
place near where the fingers come in contact with the 


Oy Aull = —— 
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SNOW’S VIOLIN TAIL PIECE. 


strings in playing, the broken string being then use- 
less if itconsists only of onelength. To avoid this waste 
several lengths of string are sometimes coiled about 
the tail piece, a portion to be uncoiled at each break- 
age, but this arrangement is awkward and unsightly, 
and to overcome the difficulty is the object of an in- 
vention illustrated herewith, which forms the subject 
of a patent issued to Mr. F. P. Snow, of Portland, Ore- 
gon. The tail piece has afchamber in its larger part, 
closed by a sliding cover, shown in Fig. 1, and in this 
chamber metal plates or bars lie parallel, as in Fig. 2, 
these plates being all pivoted at one end. ‘The free 
ends of the plates are held in 


and requires the use of but 


suitable recesses, but so that 


very elementary material. 


such ends can be swung up- 


Let us imagine that three 
perfectly plain and very clear 


ward when desired, as shown 


iirror glasses, as large as pos- 
sible, form a prism whose base 
is an equilateral triangle. A 
person placed in the interior 
of this prism will see his image 
reflected a very large number 
of times. A very simple geo- 


metrical construction, and one 
which we recommend our 
young readers to carry out as 


in Fig. 3, and each plate has 
on its side two studs, each 
_ plate withits studs forming a 
kind of bobbin around which 
the string is wound in an 
elongated coil. The chamber 
in the tail piece is preferably 
made with a bottom, and the 


whole mechanism _inclosed, 


the strings passing out from 


the chamber through small 


an exercise in optics, by the 


channels or recesses. Usually 


simple application of the prin- 


but three bobbins are em- 


ciple that the angle of inci- 


ployed, the G string being 


dence is equal to the angle of 
reflection, allows us to see 


attached to the tail piece by 


that the image of any point 
whatever placed in the center 


passing it through a conceal- 


ed hole and tying a knot in 


its end. 


of this triangle of glass plates 


will be reproduced indefin- 


itely by groups of six images 
distributed symmetrically 


A cITy ordinance lately 
passed at Cleveland, and 
which gives popular satisfac- 


around points regularly 


tion, forbids the blowing of 


spaced in the prolongations of 


TAT 


steam whistles. The manu- 


the planes of the three glasses. 


facturers find that the use 


A person, therefore, sees his 


Mla 


image reproduced indefinitely 


AN OPTICAL ILLUSION PRODUCED WITH THREE 
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of the screechers is not neces- 
sary. 
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AN IMPROVED MECHANICAL MIXER. 

The accompanying illustration represents a mixer, 
patented by Mr. Milton Broughton, expressly designed 
to thoroughly mix patent, wall plaster, and equally 
suitable for mixing fertilizers, sand, lime, cements, etc. 
The machine is represented as occupying a portion of 
two floors of a building. The material to be mixed is 
received in the hopper-like top portion of the machine, 
in the bottom of which are two iron doors, the doors 
being attached to shafts geared together outside of the 
casing, a worm meshing into one of these gears and at- 
tached to a vertical shaft having a handle on its upper 
end affording ready means for opening and closing the 
doors and regulating the feed as desired. In the mix- 
ing chamber, the interior of which is seen through the 
partially broken away casing, are two horizontal 
shafts geared together to run side by side in opposite 
directions, paddles being placed upon the shafts in screw 


THE BROUGHTON MIXER. 


forin, so that as the shafts are rotated, the material is 
lifted and thrown in opposite directions from one end 
of the case to the other, the constant motion insuring 
a thorough mixing. After the completion of the oper- 
ation the material is dropped into a lower receiving 
chamber by means of two sliding doors that run on 
ways and open directly under the center of each set of 
paddles, the shaft connected with these sliding doors 
being connected by a gear with a rod having a hand 
wheel, whereby the operator may conveniently re- 
move the material to bags or other receptacle provided 
therefor. The upper doors controlling the feed to the 
machine may also be connected to be operated from the 
same point. The doors from the receiving chamber are 
easily accessible and readily adjustable through open- 
ings in the sides of the case, and the edges of these 
doors are steel ground to a knife edge in shear form, 
so that they will cut fiber or any other light obstruc- 
tion. The mixing chamber and all working parts are 
of iron and steel, making the machine solid and dur- 
able, and easy to operate. 

This machine is manufactured by Messrs. Alexander, 
Bradley & Dunning, of Syracuse, N. Y. 


~<>+-9-> 


AN IMPROVED COMBINATION LOCK. 
The lock shown in the illustration is designed to 


DOUGLASS’ COMBINATION 


LOCK. 


‘starts upon its return trip the roller is turned 


afford increased security, as compared with other locks 
of this class, and at the same time be more simple in 
construction. It has been patented by Mr. George M. 
Douglass, of Benedict, Neb. Fig. 1 is a sectional view, 
with the bolt retracted, Fig. 2 being a similar view 
with the bolt in locking position and one set of the 
operating disks removed, while Fig. 3 is a central 
longitudinal sectional view. The bolt, 11, has projec- 
tions, 12 and 12a, on one side, and two longitudinal slots 
through which pass spindles, 13 and 13a, naving knobs, 
14 and 15, there being in connection with each of the 
knobs a dial and pointers upon the lock case. Upon 
spindle 13, as shown in Fig. 2, is mounted a disk hav- 
ing a slot, 6, this disk being held to turn with the spin- 
dle by a pin engaging one of a series of notches formed 
in star shape centrally in the disk, and upon spindle 
18a, shown in the same figure, is a disk with a recessed 
peripheral face, one side of the recess corresponding 
with the slot, b, and having adjacent thereto a cam 
face. In the side faces of these disks are spring tongues, 
22, adapted to engage the slots, e, of other disks, 23 
and 23a, shown in Fig. 1, the latter disks being loosely 
mounted on the spindles, and having notched peri- 
pheral faces. These notches are adapted to be en- 
gaged by spring fingers, 24 and 25, preventing retro- 
grade movement of the disks. Upon one side of the 
bolt is a notch, g, whereby the bolt when thrown 
may be engaged by a lever, 26, pivotally mounted in 
the case, and having a thumbpiece, 27, extending out- 
ward through a slot in the upper wall of the case. The 
bolt is normally held retracted by a spring, 29. To 
craw the bolt, the operator, understanding the com- 
bination, turns the knob to bring the spring tongues 
on the disks shown in Fig. 2 into engagement with the 
slots, e, on the disks shown in Fig. 1, the motion being 
continued until the slots are brought into line with 
the projections on the bolt. The motion of the knob 
is then reversed until theslot, }, of the disk, 20, and the 
recess, 3, of the disk, 21, register with the projections 
on the bolt, when the spring, 29, draws the bolt. The 
bolt is thrown by turning the spindle, 13a, to bring the 
cam face of thedisk, 21,against the rear lug on the bolt, 
when the bolt is locked by means of the lever, 26. 


—________+#+~2— 
REVERSING ATTACHMENT FOR TYPE WRITERS. 


The accompanying illustration represents an attach- 
ment for type-writing machines whereby, asa line is 
completed, the carriage is drawn back to its original 
position, and the paper turned up for a new line, 
simply by moving a lever, that is in eonvenient posi- 
tion to be pressed against by the knee, the hands not 
having to be removed from the keys. The invention 
has been patented by Mr. George Gledhill, law re- 
porter, of Oswego, Kansas. The attachment is shown 
applied to a Remington machine, Fig. 2 showing that 
part of the upper end of the attachment connected 
with the machine. Its base piece may be secured to 
the type writer direct, or to the stand upon which the 
machine rests, by means of a spring clamp at one end 
and ordinary screwsin other places. A shaft is jour- 
naled parallel with the base piece, a short arm project- 
ing outwardly and upwardly from the shaft being con- 
nected by alink with one arm of a bell crank lever 
pivotally secured on the under side of the clamp, the 
other arm of this lever forming a downwardly ex- 
tending handle in convenient position to be pushed by 
the knee, by means of which the shaft parallel with 
the base piece is turned through part of a revolution. 
From the other end of this shaft projects a longer arm 
which is connected with the carriage of the machine by 
means of a strap and a bell crank tripping lever, pivot- 
ally secured to the side of acollar fitting on the sup- 
port for the paper table. The arrangement is such 
that when the lever below the machine is moved from 
right to left by the knee of the operator, the 
shaft, parallel with the base piece is rotated, 
swinging outward the arm projecting from 
its farther end, and drawing the carriage 
after it, the cord or strap connecting the arm 
with the carriage permitting the arm to 
move in the are of acircle. For turning up 
the paper fora line space, a lug is attached 
to the rear end of the line space handle, the 
point of the lug projecting below the trip- 
ping lever, which engages with the top of 
the lug whenever the tripping lever isswung 
downward upon its pivot. The leverage of 
this lever is so great that before the carriage 


up one or more spaces, as desired, this being 
regulated in the ordinary manner for a 
greater or less space between the lines. 
When the earriage is drawn back, and the 
pressure of the knee released, the tripping 
lever is raised by the mechanism of the. 
machine for retracting the line space me- 
chanism for a new line. 

It is said that this attachment has been 
proved entirely practical in actual use, the 
operator not having to touch the line space 
handle except to put in a fresh supply of 
paper, 
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AN IMPROVED ORGAN PALLET. 

The accompanying illustration represents a metallic 
pallet for organs, constituting a new article of manu- 
facture, which can be cheaply made in large quantities 
and kept on hand by organ makers, to be used when 
building the organ, instead of wooden pallets. The 
invention forms 
the subject of a 
patent issued to 
Mr. Gaspard O. 
— Girardin, of Lake 
- Linden, Mich. 
= The base is pre- 
2 ferably of cast 
2 iron, with an air 
opening and 
screw holes for 
fastening the 
plate to the wind 
chest, asshownin 
the sectional 
view, Fig. 3. On 
the under side of 
the base are lugs 
between which is pivoted a lever having near one end 
a lug on which is held one end of a coiled spring, the 
other end of the spring resting around a similar lug on 
the base. The end of the lever opposite the spring 
carries the valve proper, adapted to open and close 
the air opening, the valve being pressed against a seat 
of leather or other suitable material. In the middle of 
the valve is a small hole for fastening a hook or loop, 
as shown in the perspective view, Fig. 1, and generally 
used to hook on pull downs. Fig. 2 shows a modified 
form of the pallet with an oblong air opening and 
correspondingly shaped valve, for sound boards requir- 
ing channels on account of the slides for the different 
stops. 


GIRARDIN’S ORGAN PALLET. 


St at ia em gig iy gece ea 
AN IMPROVED FAMILY ICE MACHINE. 

A simple and easily operated machine for making ice, 

ice cream, iced champagne, cooling water for drinking, 


DERMIGNY’S FAMILY ICE MACHINE. 


etc., is shown herewith, and has been patented by Mr. 
Paul L. Dermigny. Fig. 1 shows the machine with 
a bottle in place for cooling, Fig. 2 being an ice mould 
and Fig. 3 an ice cream mould, to besubstituted for the 
bottle when desired. An inner receptacle is placed 
within an outer one to form a space between them to 
hold water to be cooled, a faucet at the lower end 
affording means for drawing the water as needed. The 
upper end of the inner receptacle has an outwardly 
extending flange forming a cover over the water space, 
and there is here a covered opening for introducing 
water to the water space, there being also an outlet 
pipe leading from the bottom of the inner receptacle, 
which may be charged with any suitable freezing mix- 
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ture, such as sulphate of soda and hydrochlorie acid. 
The inner vessel is charged with the freezing mixture 
by removing the cover of the outer receptacle. Cen- 
trally in the bottom of the inner receptacle is a spindle 
on which is the disk of an agitator mounted to turn in 
the freezing mixture. The disk preferably has short 
upwardly extending arms in which a bottle may be 
placed, and longer arms having side agitating wings, 
which join a vertical shaft in the upper part of the re- 
ceptacle, this shaft having a bevel gear meshing with 
the bevel gear of a horizontal shaft provided with a 
crank handle on the outside of the freezer. The bottle 
is firmly held in the agitator by a cone-shaped cover 
secured on an arm sliding vertically on the side rods, 
and adjusted in position by set screws, the ice cream 
mould and the ice mould being similarly held when the 
freezer is to be thus employed. It is designed, with 
the use of comparatively inexpensive refrigerants, to 
make ice in this machine in from-ten to fifteen min- 
utes. 

For further information relative to the invention ad- 
dress Messrs. L. Dermigny & Co., No. 126 West Twenty- 
fifth Street, New York City. 
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A Norwegian Settlement in Massachusetts Five 


Hundred Years before Colnmbus, 

Watertown, Mass., one of the oldest towns in Massa- 
chusetts, celebrated on Nov. 24 the discovery of the 
ancient town or city of Norumbega by Professor Eben 
Norton Horsford, of Harvard University. The exer- 
cises were held under the auspices of the American 
Geographical Society at the tower erected near’ the 
junction of Stony Brook with Charles River, which 
marks the spot where the remains of Norumbega are 
said to have been discovered, and consisted of a sketch 
of the researches of Professor Horsford ; an address by 
Judge Daly, president of the society ; a Swedish folk 
song by Madam Zela; poem by Mr. E. H. Clement ; 
and a hymn composed by Miss Louise Manning Hodg- 
kins, and sung by a choir from Norumbega Hall, 
Wellesley College. 

At the opening of the exercises Professor Horsford 
made the following announcement: ‘“ Itisnownearly 
five years since I discovered on the banks of Charles 
River the site of Fort Norumbega, occupied for a time 
by the Bretons some four hundred years ago, and 
many years earlier still built and occupied as the seat of 
extensive fisheries and a settlement by the Northmen. 
It is nearly five years since the discovery was thesubject 
of acommunication which I had the honor to address 
to you, in your official capacity, on the first of March, 
1885, and which was published in the October bulletin 
of the American Geographical Society of the same year. 

‘*T have to-day the honor of announcing to you the 
discovery of Vinland, including the Landfall of Leif 
Erikson and the site of his houses. I have also to 
announce to you the discovery of the site of the 
ancient city of Norumbega.” 

The following is the inscription on the tablet let into 
the tower : 

“A. D. 1000. A. D. 1889. Norumbega. City: coun- 
try: fort: river. Norumbega = Nor’mbega. Indian 
utterance of Norbega, the ancient form of Norvega, 
Norway : to which the region of Vinland was subject. 
City at and near Watertown. Where remain to-day 
docks, wharves, walls, dams, basin. Country extend- 
ing from Rhode Island to the St. Lawrence. First seen 
by Bjarni Herjulfson, 985 A. D. Landfall of Leif Erik- 
son on Cape Cod, 1000 A. D. Norse canals, dams, walls, 
pavements, forts, terraced places of assembly, remain 
to-day. Fort at base of towerand region about was 
occupied by the Breton French in the 15th, 16th, and 
17th centuries. River the Charles discovered by Leif 
Erikson 1000 A. D. Explored by Thorwald, Leif’s bro- 
ther, 1003 A. D. Colonized by Thorfinn Kurlsefni 1007 
A. D. First Bishop Erik Gnupson 1121 A.D. Industries 
for 350 years. Masur-wood (burs), fish, furs, agriculture. 
Latest Norse ship returned to Iceland in 1347.” 

Prof. Horsford recounted narratives of Verrazano, 
Parmentier, and other explorers, relating to the re- 
ported existence of the remains of Norumbega as some- 
where between the site of Gloucester and the head- 
waters of the Charles. The name appeared on their 
maps. 

There are monuments of the presence of the North- 
men, said Prof. Horsford, on every square mile of the 
basin of the Charles. As evidences of this he alluded 
to the canal walled on one side for a thousand feet 
along the west side of Stony Brook and to the dry 
canal near Newtonville. There were also remains of 
canals, ditches, deltas, boom dams, ponds, fish traps, 
dwellings, walls, and amphitheaters scattered all 
throughout the basin of the Charles. 

0 

In the suitin the Eastern District, of the Bridgeport 
Wood Finishing Company vs. New York Wood Finish- 
ing Company and others, for infringement of the cele- 
brated Wheeler patent covering the use of ground silex, 
quartz, feldspar, etc., in a wood filler, subpoenas have 
been served on all the defendants, citing them to an- 
swer on the first Monday of November, 1889. Appli- 
cation for an injunction, during the pendency of the 
suit, will be made to the court, 


HEAT.* 

Heat is the manifestation of an extremely rapid vi- 
bratory motion of the molecules of a body. An increase 
in the velocity and awplitude of the vibrations in- 
creases the temperature of the body. A heated mass 
canimpart vibratory motion to the ether which fills 
space and permeates ail bodies, and these wave mo- 
tions of the ether are able to reproduce in bodies mo- 
tions similar to those by which they were caused. 

The more obvious effects of heat are expansion, fu- 
sion, and vaporization. All bodies increase in volume 
when heated, gases being the most expansible, liquids 
next, and solids the least. Heat may partially or 
wholly balance molecular attraction. Hence it is that, 


Fig. 1—METALLIC THERMOMETER. 


when heated, solids first expand, then (if no chemical 
action occurs) soften and become liquid, and finally 
vaporize. Liquids are changed into vapors, and gases 
are rarefied. 

EXPANSION. 

Expansion takes place in all directions. To render 
this phenomenon apparent, an elongated and attenu- 
ated body, such, for example, as a fine wire, is chosen 
and its linear expansion only is noted. Fig. 1 shows an 
instrument for exhibiting the linear expansion of a long 
thin wire, 1 and 2 being respectively front and side 
views. The instrument is provided with two ‘series of 
hard rubber pulleys mounted on studs projecting from 
a board. A fine brass wire (No. 32) attached to the 
board at one end passes around the successive pulleys 
of the upper and lower series in alternation, the last 
end being connected with one end of a spiral spring, 
which is strong enough to keep the wire taut without 
stretching it. The other end of the spring is attached 
to a stud projecting from the board. The pulleys are 
of different diameters, so that each series forms a cone. 
By this construction the wire of one convolution is 
prevented from covering the wire of the next. 

The last pulley of the upper series is provided with a 
boss, to which is attached a counterbalanced index. A 
curved scale is supported behind the index by posts 
projecting from the board. 

The series of pulleys are 12 inches apart, and there 


Fig. 2.-THERMOSTAT. 


are ten convolutions of wire, so that a small change of 
temperature produces sufficient expansion of the wire 
to cause a perceptible movement of the index. ‘'T'o 
increase the sensitiveness of the instrument, the wire 
is blackened by means of smoke or dead black varnish. 
An electric current passing through the wire heats it 
sufficiently to cause a deflection of the index, the 
amountof deflection depending, of course, upon the 
strength of the current. 

Fig. 2showsa simple thermostat which is capable 
of many useful applications. It is represented with 
an index and scale, but these are not essential for most 
purposes. 


*From ‘‘ Experimental Science,” by George M. Hopkins, Munn & 
Co, publishers, New York, 
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The instrument depends for its operation on the dif- 
ference between the expansion of brass and steel. The 
linear expansion of brass is nearly double that of steel, 
so that when a curved bar of brass is confined at the 
ends by a straight bar of steel, the brass bar will elon- 
gate more than the steel bar when both are heated, 
and will in consequence become more convex. 

At 2 are shown two bars, the straight one being of 
steel, the curved one of brass. The steel bar:is slit fora 
short distance in two places at each end, and the ears 
thus formed are bent in oppcsite directions to form 
abutments for the ends of the curved brass bars, two 
brass bars being held by a single steel bar, thus 
forming a compound bar, asshown at 3. Each com- 
pound bar is drilled through at the center. Ten 
or more such compound bars are strung together 
loosely upon arod, which is secured toa fixed support. 
A stirrup formed of two rods and two cross pieces rests 
upon the upper compound bar and passes upward 
through the support. Above the support it is con- 
nected by a link witha sector lever which engages a 
pinion on the pivot of the index. The use to which 
the thermostat is to be applied will determine its size 
and construction. It may be used in connection with 


| kilns and ovens and for operating dampers, valves, 
|and electric switches. 


ooo 
Decline of Natural Gas at Pittsburg. 

The Pittsburg correspondent of the Philadelphia 
Inquirer writes : 

“ The fact that the natural gas supply in this and 
adjoining districts has passed the zenith and is now 
upon the wane can no longer be satisfactorily denied. 
The people, from the wealthy manufacturer to the 
humblest employe, have been hoping against hope 
that the plausible explanations given by the various 
companies for the shortage would prove true. The 
reason which has usually been given to the inquiring 
public was that new mains were being laid to the wells, 
or that the size of those already down was being in- 
creased. These changes have all been made, and still 
the desired fuel does not pour through in the neces- 
sary quantities. This state of affairs was first noticed 
the latter part of last winter, but the warm weather 
relieved the pressure for domestic purposes, and 
nothing was heard of a shortage during the summer 
months. But with the first appearance of a change of 
temperature this fall, the trouble recommenced in an 
aggravated forin. 

“The last move of the natural gas companies has 
been to ask the big mills to run only at night, when 
the demand upon the fuel for other purposes would be 
light. This request was vehemently opposed by the 
employes affected, and no satisfactory settlement has 
yet been made. Many of the establishments have de- 
cided to return to the use of coal, and some have al- 
ready done so. But even under these circumstances, 
the supply at night is not sufficient, as several news- 
paper offices in the city could bear testimony if they so 
desired. 

‘*All of the electric light plants in the city were 
forced to suspend operations for a time, the other 
night, because of a lack of power, and the inconve- 
nience and annoyance, not to speak of positive finan- 
cial loss, has been great in many instances. The ap- 
parent result of the whole trouble will be that natural 
gas will be transformed from an ordinary fuel into 
a luxury. There will probably be enough for resi- 
dence use for years to come, and those who ean afford 
it will have it, because of its superiority to coal, not- 
withstanding the difference in price. 

‘““This condition prevails not alone in Pittsburg, but 
in the surrounding districts. In the Beaver Valley the 
Citizens’ Gas Company announced an advance of about 
11 per cent over last year, anda Bridgewater company 
has not only raised its rates, but has issued and or- 
dered to all manufacturing consumers that all con- 
tracts have been withdrawn and that hereafter no gas 
can be furnished them. This will have the result of 
compelling manufacturers to return to the use of coal. 
The Bridgewater gas company also announces that 
none but dwellings will be accommodated in the 
future. 

“The Beaver Falls Gas Company has returned to 
the use of coal, and several other factories are making 
preparations to follow suit. Advices from the gas belt 
of Ohio and Indiana show that the same state of 
affairs, while possibly not so far advanced, is already 
noticeable. There is a general hope throughout the 
region affected that in the case of the practical failure 
of the natural gassupply, which it is now conceded can 
not be averted, a manufactured fuel gas will be found 
to take its place. Unless some such plan is successful, 
it is difficult to see how companies owning the miles 
of main and other facilities can avoid heavy financial 


losses.” 
>+-8 


THE tide tables for the Atlantic coast of the United 
States for the year 1890, published by the U.S. Coast 
and Geodetic Survey, are now ready for issue, and 
copies can be obtained at the agencies of the survey in 
this city, or by addressing the office at Washington, 
Price 25 cents. 
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THE NEW DRY DOCK, BROOKLYN NAVY YARD. 

The pioneer in the building of timber graving docks 
was Mr. J. E. Simpson, the senior member of the firm 
of J. E. Simpson & Co., of thiscity. For many years 
he upheld the superiority of wood over stone for these 
structures. The points made in their favor are nu- 
merous. Their original cost is comparatively low. 
They resist the action of frost much better than do 
stone docks, whose members are apt to be dislodged 
by successive winters. Hence the repairs required are 
less than for stone structures. From the standpoint 
of practical working they possess valuable features, 
when constructed upon Mr. Simpson’s system. The 
material is safer and better for the workmen than is 
stone. Thesteps are so low that they can easily be 
mounted. As they entirely surround the dock, no 
choice of a place to go to or from work is needed. In 
severe weather ice is not so liable to form and remain 
upon wood as on stone. 

Thus it is clear that many practical points of merit 
ean be cited. At first sight they would appear of a 
more temporary character than stone, yet this does 
not seem confirmed on examination. The first dock 
of this type was built in Boston in 1853 and 1854. It 
is sti]] in use and in fair condition. Less than two 
years later asecond dock was completed there. After 
constant service for twenty years with but slight re- 
pairs, part of the woodwork was rebuilt. But this re- 
building only refers to the alters or facing pieces, as 
the original piles, floor timbers, and abutments are 
still in use. 

The Brooklyn Navy Yard dock, which we illustrate, 
is one of three contracted for the government by this 
firm. Hitherto the United States naval authorities 
have favored stone asthe material for graving docks. 
When they began to consider the expediency of erect- 
ing wooden docks, boards of inspectors were appointed 
by the Secretary of the Navy, to examine existing tim- 
ber docks, and to report upon the advisability of 
building such structures for the navy yards. In ac- 
cordance with the recommendations of these investi- 
gators, timber docks were started at three navy yards, 
at Portsmouth, Va., League Island, Pa., and Brook- 
lyn, N. Y. 

The dock represents an excavated basin or slip lined 
throughout with Georgia pine timber, with sides and 
inner end sloping to the floor. The outer end is open, 
and is provided with heavy sill and abutment timbers. 
An iron caisson fits this opening and acts as a gate. 
The general dimensions are as follows: Length 
overall on coping, 530 feet ; length over all inside of 
caisson, 500 feet; width on top amidship, 130 feet 4 
inches; width on floor amidship, 50 feet; width on 
floor at entrance, 53 feet ; width on top at entrance, 85 
feet ; depth of gate sill below coping, 30 feet 6 inches; 
depth of gate sill below high water, 25 feet 6 inches ; 
depth at center, 32 feet 8 inches. 

It will be seen that the sides at the ends.are brought 
together, thus economizing pumping. The general 
outline conforms in some degree to the outline of a 
ship. The visible part of the dock is by no means all 
ofit. Agreat partof the structure is hidden away 
under ground, the whole being surrounded by close 
sheet piling that lies twenty-six feet back from the 
coping. 

The structural features are shown in cross section in 
the cut, one-half only of the dock being included. At 
the bottom is the floor, fifty feet wide by four hundred 
and sixty feet long. Around the peri- 
phery of this area eight-inch tongued and 
grooved sheet piling is driven. In good 
ground the practice has been to drive this 
down seven and one-half feet. But on 
account of quicksand, it was driven down 
forty-five feet in the present instance. 
The area included within this sheet piling 
contains round piles, driven in rows, three 
feet between centers transversely, and 
four feet in the direction of the length of 
the dock. Each row of piles carries a 
longitudinal square timber of Georgia 
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high. They run horizontally around the dock, form- 
ing steps eight inches high and ten inches wide upon 
the parallel sides. These pieces are termed alters. 
They are of Georgia pine. They are bolted to side 
brace timbers that rise, following the same slope from 
the edge of the flooring. Where the alters cross these 
timbers, the bolts are driven ; one bolt passes through 
the center of the timber vertically, a second one is driv- 
en through the face of the alter diagonally, soas to enter 
the brace timber perpendicularly. The lower ends of 
the brace timbers abut upon the floor timbers and also 
against square longitudinal timbers bolted to the floor 
and representing the bottom alter. Four piles support 
each brace timber at equidistant points of its length. 
A mass of conerete rises six feet up the side, back of the 
alters, running from two to five feet in thickness. 
Abovethis the space back of the alters is rammed with 
clay, so as to be filled 
with a compact and al- 
most impervious pud- 
dle. 

Upon every third floor 
timber oak bearers are 
bolted, upon which the 
bilge blocks slide. 

From the interior 
lines of coping the dock, 
as stated, is one hun- 
dred and thirty feet four 
inches wide, and twen- 
ty-six feet back from 
this coping line tongued sd ens 
and grooved sheet pil- CROSS SECTION OF ALTERS. 
ing is driven well below — 
the floor level of the dock, so as to completely surround 
it. This gives a total width of one hundred and eighty- 
two feet four inches. Four rows of piling with cross 
caps are driven within this area between sheet piling 
and coping, and diagonal braces are carried from the 
center of these caps to the center of the cross brace 
timbers that carry the alters. 

The dock is closed by a floating caisson. This is an 
iron vessel with sloping stem pieces that exactly fits the 
dock entrance. A heavy India rubber packing is car- 
ried around the entrance sills and abutments agaiust 
which the caisson bears. No grooves are used, the 
working of the dock being thus greatly facilitated. 
Two sills are provided, an outer and inner one. This 
is to enable repairs of the inner or main sill to be at- 
tended to, as this is the one most used. The caisson 
can close the dock from either sill. 

Very powerful pumping machinery is provided for 
emptying the dock. It consists of two centrifugal 
pumps of 42in. diameter, driven by two vertical en- 
gines 28 in. diameter of cylinder by 24in. stroke. Three 
Scotch steel boilers 13 ft. in diameter by 11 ft. long 
supply steam. The Southwark Foundry and Machine 
Co., of Philadelphia, supply the pumping plant. The 
pumps have a capacity of 80,000 gallons a minute, and 
can empty the dock in ninety minutes when no vessel 
isin it. Ifa ship is docked, the time required will be 
proportionately less. Open sluiceways are provided 
that are made in the concrete under the floor timbers 
on each side of the keelway. Theselead to a drainage 
culvert and pumping well near the front of the dock 
on one side. The suction pipes run thence to the 
pumps. This supplies means for emptying the dock. 
The filling is done through the caisson. Culverts, with 


pine. Upon these rest cross timbers three 
feet between centers, and the planking 
for the bottom is spiked or bolted to 
these. This planking is three inches 
thick. Special rows of piles are driven 
to carry the keel blocks; a space ten 
feet wide beneath the center of the dock 
contains extra closely spaced piling for this purpose. 
The timber used is in general about one foot square, 
and the piling twelve inches in diameter, 

Under the floor and surrounding the-heads of the 
piles isa bed of Portland cement concrete, five feet 
thick at the center, and rising toward each side be- 
tween the transverse timbers to the height of one foot, 
giving a maximum thickness of six feet. Any water 
which may find its way thereto runs down to the cen- 
tral axis of the dock, owing to this slope. 

From each side of the floorthe sides rise in steps with 
a slope of eight upon ten, or about 89°. They are lined 
with pieces of ten-inch plank, eleven inches in greatest 
height, but chamfered off at their rear and lower cor- 
ner, so that their vertical rear face is only three inches 


PLAN OF DOCK, 


valves, run through its body transversely. Several flood 
gates 22 in. in diameter are provided, operated by hand 
wheels. Thus the filling can be extremely rapid. 

The caisson is raised and lowered by pumping out or 
admitting water ballast, a small boiler, engine, -and 
rotary pump being contained within it. The same 
engine works a capstan on its deck. Work was begun 
upon the dock about Dec. 16, 1887, possession of the 
ground having been acquired one month earlier. It is 
hoped that it will be-completed by Feb. 1, 1890. 

a 

MR. CHas. A. SCHIEREN, of the firm of Chas. A. 
Schieren & Co., has been appointed one of the com- 
mnittee for the International Exposition of 1892, to 
represent the leather belting industry. 
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Tomatoes, 

The following is a summary of the results with toma- 
toes at the Cornell University Agricultural Station, L 
P. Roberts director : 

1, Frequent transplanting of the young plant, and 
good tillage, are necessary to best resalts in tomato cul- 
ture. 

2. Plants started under glass about ten weeks before 
transplanting into field gave fruits from.a week to ten 
days earlier than those started two or three weeks 
later, while there was a much greater difference when 
the plants were started six weeks later. Productive- 
ness was greatly increased by the early planting. 

3. Liberal and even heavy manuring, during the 
present season, gave great increase in yield over no fer- 
tilizing, although the common notion is quite to the 
contrary. Heavy manuring does not appear, therefore, 
to produce vine at the expense of fruit. 

4. The tests indicate that poor soil may tend to ren- 
der fruits more angular. 

5. Varieties of tomatoes run out, and ten years may 
perhaps be considered the average life of a variety. 

6. The particular points at present in demand in to- 
matoes are these: Regularity in shape, solidity, large 
size, productiveness of plant. 

7. The ideal tomato would probably conform closely 
to the following scale of points: Vigor of plant, 5; 
earliness, 10; color of fruit, 5; solidity of fruit, 20; 


>|shape of fruit, 20; size, 10; flavor,5 ; cooking qualities, 
-|5; productiveness, 20. 


8. Solidity of fruit cannot be accurately measured 
either by weight or keeping qualities. 

9. Cooking qualities appear to be largely individual 
rather than varietal characteristics. 

10. The following varieties appear, from the season’s 
work, to beamong the best market tomatoes : Ignotuin, 
Beauty, Mikado, Perfection, Favorite, Potato Leaf. 

11. The following recent introductiéns appear to 
possess merits for market: Bay State, Atlantic, Bran- 
dywine, Jubilee, Matchless, and, perhaps, Lorillard, 
Prelude, and Salzer. 

12. The following recent introductions are particu- 
larly valuable for amateur cultivation: Dwarf Chaim- 
pion, Lorillard, Peach, Prelude. 

te 
Electric Light Companies Everywhere. 

A gas and electric light and power company is 
about to be established in Monson, Mass., a town of 
about 5,000 inhabitants, situated on the New London 
and Northern Railroad, four miles south of Palmer 
and fifteen miles east of Springfield. 

George H. Newton will be president, and Thomas F. 
Robinson treasurer of the new company. The capi- 
tal will be $20,000, and the stock is to be taken by the 
business men of the place. Monson has long been 
noted for its academy of learning and for its exten- 
sive cotton and woolen factories. Ladies’ woolen dress 
goods, men’s straw hats, and ladies’ straw bonnets are 
manufactured in large quantities, and it is here the 
celebrated granite quarries, worked very many years 
by the Flynt family, are located. 

or 
Japanese in China. 

A remarkable phase in the recent industrial develop- 
ments in China, says Industries, is the increasing nutn- 
ber of Japanese employed in engineering works and 
manufactures. It is now almost twenty years since 
Japan made a start in modern industry, and not only 
did it start works under the superintend- 
ence of foreigners, but it commenced at 
the foundation, and instituted schools 
and colleges for the training of natives in 
the arts and sciences, and now, to a large 
extent, it is independent of foreign assist- 
ance in this respect, and almost all the 
works of which we hear so much are de- 
signed and manufactured by natives. In 
China there have been a few schools or 
colleges started with the same objects, 
but they have never been carried out 
with that thoroughness which is neces- 
sary for real success. 

We understand that at present the Chi- 
nese government is on the outlook for 
several capable men to go to Pekin as pro- 
fessors in different departments of pure 
and applied science. During the past 
year a considerable number have been 
engaged in similar capacities in the various arsenals, 
where schools for the training of young Chinese have 
been established. In the meantime, however, the sup- 
ply of qualified Chinese is very limited, and some of 
the local governors, who have not been able to get over 
their dislike to Europeans, have engaged a considera- 
ble number of Japanese engineers, especially for mines 
and some departments of manufacture. In some cases 
even we understand that Japanese have been engaged 
as instructors in applied science, and, although able to 
understand the Chinese books, they cannot speak the 
language; and we have the curious spectacle of the 
younger Oriental nation teaching the older nation 
through the medium of the English Janguage—a very 
odd. phase in the history of civilization. 
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THE PROPOSED BRIDGE OVER THE ENGLISH 
CHANNEL, 

The idea of connecting England with the Continent 
bya bridge is not new. It has'from the beginning of 
this century occupied the minds of a great number of 
distinguished men, but the labors of M. Thome de 
Gamond particularly contributed to render the idea 
popular. The problem is at present clearly placed he- 
fore the technical authorities of both countries. 

The preliminary projects submitted by MM. H. Her- 
sent, Schneider & Co.,and Fowler & Baker, at the 
meeting of the Iron and Steel Institute, Paris, 1889, 
consist of separate reports relating respectively to the 
foundations for the piers to be erected in the seaand 
to the construction of the superstructure, as wellas of 
a rational statement of the means for placing in posi- 
tion the foundations and spans. 

The amount of metal and machinery to be provided 
for the construction of a bridge over the channel would 
represent an aggregate weight of about 1,000,000 tons. 
The assumption is that each country will have to sup- 
ply one-half of this amount, which on either side 
would for a lengthy period give a powerful impulse to 
the development of national industry. 

An approximate idea, as far as can be possibly formed 
by a rough calculation at first sight, assuming that 
the distribution of spans shown in the engraving is 
adopted, permits the following figures to be given with 
reasonable certainty: 380,000,000f. for masonry sup- 


so that these joints may be at all times readily inspect- 
ed to ascertain whether anything is out of order in each 
separate portion of the work. 

The distance between the piers, fixed at 500 m. and 
300 m. for the large spans, will not be less than 200 m. 
and 100 m. respectively for the small ones, and will, at 
all events, be sufficient to prevent their proving an ob- 
stacle to the free navigation of sailing vessels. As re- 
gards steamships, nosuch danger is to be apprehended, 
as the current, which would certainly become a little 
faster in the center of the open spans, would carry 
floating bodies, even disabled vessels, toward that part, 
and prevent their ever touching the bridge. It may, 
therefore, be reasonably admitted that, owing to these 
distances and dimensions, the piers would in no way 
modify the conditions of navigation in the channel,and 
would certainly not constitute an appreciable obstacle 
to navigation in general. 

The metal columns are firmly placed upon the plat- 
forms of the supporting piers of masonry. They are 
of a distinctly cylindrical shape, and vary in height be- 
tween 40 m. and 42°780 m., and on them will be placed 
the main girders of the bridge. There will thus be be- 
tween the lower parts of the beams and the level of 
the sea at low water a free space varying in height be- 
tween 61 m. and 63°780 m., which height at high water 
will be reduced to 54 m. and 56°780 m. respectively. 
This height isamply sufficient for the passage of ves- 
sels of whatsoever description or tonnage. By placing 
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The roadways are of the ordinary width of 1°50 m. be- 
tween the axes and the rails. The latter will be set in 
grooves to obviate accidents. The floor, made of rib- 
bed sheet iron, is to cover the bridge throughout its 
length, so as to make every part accessible to the men 
appointed for the supervision of the bridge. Between 
and outside the roadways pavements are provided for 
the men to stand on, and thus keep out of the way of 
passing trains. Upon the flooring it will be possible to 
establish ‘‘refuges,” stations for the guards, signal 
boxes, switches, etc. All these arrangements may be 
multiplied according to the requirements of the traffic, 
and scattered over any convenient points and spans. 
On the piers lighthouses may be erected, to indicate 
obstacles to be avoided. 
——_——_—_\_~+0+_____- 
Boring Car Wheels. 

In measuring the accuracy of a car wheel borer 
chuck, one is liable to believe the chuck to be correct 
when it is not so. The three jaws may be at equal 
distances from the center of the machine before the 
load is applied to the binding screws, but when a 
wheel is in position and the screws tightened up, the 
chucks may no longer be at equal distances. There- 
fore, it would seem that almost the only satisfactory 
way to determine the accuracy of the three-jawed 
chuck would be to place therein a wheel which had 
been turned to an exact circle and bored precisely true. 
The cutters then could be lowered intothe axle fit, 
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THE PROPOSED RAILWAY BRIDGE BETWEEN ENGLAND AND FRANCE. 


ports and 480,000,000f. for the metallic superstructure, 
in all 860,000,000f., or £34,400,000, or $172,009,000. The 
works for the tunnel and the railways of both coun- 
tries would have to be planned later on in agreement 
with the companies whose lines would lead up to the 
bridge. The time required for the completion of the 
undertaking may be fixed at about ten years. 

The situation which seems preferable for a bridge 
connecting England with the Continent is, as it were, 
suggested by nature herself, namely, by the line 
stretching over the shallowest parts of the channel, 
and connecting the shores where they are closest to 
each other. This line commences at a point near to 
Cape Grisnez and reaches the coast of England near 
Folkestone, passing over the banks of Colbart and 
Varne. This arrangement has been adopted in order 
to enable the existence of these two banks to betaken 
advantage of, so as to avoid working in great depths, 
and thereby to diminish the height of the piers to be 
erected. The ground is found to be sufficiently solid to 
support very extensive works. 

The masonry will be built inside metal caissons simi- 
lar to those used for ordinary bridge piers, and forced 
by compressed air down to the solid ground. These 
eaissons, which will be surmounted by metal cases sur- 
rounding the masonry, will serve to float the piers un- 
til they touch the ground. This will enable the ground 
to be carefully cleaned, and promote the application 
of the concrete that is to be interposed between the 
masonry and the bottom, as will be explained further 
on. The caisson will, moreover, be surmounted by a 
movable deme, which will be removed when the upper 
part of the column is completed, so as to enable the 
masonry to be carefully finished with squared stones 
above the level of low water. Special arrangements 
will be made for joining the columns to the masonry, 


the floor upon vertical cylindrical columns, the space 
above indicated, of a minimum height of 54 m., is 
kept throughout the whole width of the span. 

In order to make the exigences of navigation agree as 
far as possible with the economical carrying out of the 
preparatory works, three different lengths of span have 
been proposed. No.1, alternate spans of 300 m. and 
500 m.; No. 2, alternate spans of 200 m. and 350 m. ; 
No. 3, alternate spans of 100 m. and 250 m. The largest 
spans correspond to the greatest depths, the smallest 
to the most elevated parts of the sea bottom and to the 
parts near the shores. The system of girders to be em- 
ployed is simple, unlatticed, trussed, so as to insure 
the distribution of all stresses. The secondary beains 
provided are intended to reduce the length of certain 
members, to prevent buckling of braced beams, and to 
‘give those employed as struts proportions suitable to 
the lengths concerned, whereby it becomes possible to 
leave the coefficient of compression, which would in- 
crease the weight, out of consideration. 

The level of the permanent way is 72 m. above the 
low water level. This height might have been reduced 
by arranging the permanent way in the lower portion 
of the bridge, but in that case it would have been 
necessary to make the cross beams a great deal larger, 
and consequently heavier. By raising the permanent 
way, on the contrary, as it is proposed here to do,a 
marked economy is attainable, which will certainly not 
be absorbed by increased expenses involved by the 
necessity of erecting viaducts at both ends of the 
bridge. There will be a double set of rails, and the 
width of the flooring proper will be8m. The whole 
width of the bridge is variable. The greatest distance 
between the axes of the main girders is 25 m., such a 
space being necessary to insure the stability of the 
structure under the action of violent gusts of wind. 
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and by revolving the machine, measurements could be 
made as to its accuracy. Of late, much attention has 
been paid to grinding wheels, and it is not uncommon 
to see wheels on the tread of which considerable more 
material had been removed from one side than from 
the other ; andwhile grinding wheels may not decrease 
their mileage when they are properly centered on the 
axle, yet if too much material is taken from one side, 
it is believed by several wheel makers that the mileage 
of the wheel may be considerably reduced. Grinding 
wheels will certainly make them true, but the know- 
ledge of the possibilities of grinding should in nowise 
lead to a decrease in the care exercised in boring. The 
Chicago, Rock Island & Pacific has decided, after in- 
spection of the mileage sheets of its car wheels, to do 
away with the process of grinding, having found that 
most wheels, when ground according to its system of 
grinding, are reduced in mileage about 20,000 miles. It 
is true that better chilled wheels are now being fur- 
nished railroad companies than ever before, but to 
obtain from them the mileage which their good quali- 
ties render possible, it is necessary that they be not 
only carefully centered, if they are not to be ground, 
but even more carefully centered if they are to be 
ground.— Railroad Gazette. 
rr 
Natural Gas under Lake .Erie. 

A Chicago note, under date of October 21, says : 

‘““A vein of natural gas was opened recently by two 
workmen engaged in sinking the shaft at the inter- 
mediate caisson of the new city water tunnel, about 
two miles out in the lake. The gas was ignited by the 
lamps in the workmen’s hats. There were five at work 
in the shaft, and all of them were more or less seriously 
burned. The injured workmen were finally rescued 
and sent ashore on a tugboat.” 
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THE MILITARY BICYCLE. 

The art of war is now borrowing from applied sci- 
ence all the resources that are at the latter’s disposal, 
and there is nothing up to velocipedism that is not 
contributing to the service of the army. For a few 
years past, the Germans have been using the veloci- 
pede for the rapid carriage of dispatches, and, on this 
side of the Vosges, the French have not neglected to 
put to profit the advantages of an analogous service, a 
corps of velocipedists having 
been organized in the army. 
The type of apparatus adopt- 
ed is the bicycle, such as is 
seen in Fig. 1, which shows 
a French army velocipedist, 
during the period of a cam- 
paign, commissioned with the. 
‘quick carriage of an urgent 
dispatch. 

The English have gone be- 
yond such a use of the veloci- 
pede for dispatch sending, and 
have endeavored to use it for 
the carriage of ammunition. 
A very curious experiment of 
this kind was very recently 
made at London with a mul- 
ticycle apparatus constructed 
by a Mr. Singer. 

This truly curious appara- 
tus is shown in Fig. 2. It 
consists of a series of bicycles, 
six in number, each carrying 
two men, and hauling a small 
vehicle loaded with ammuni- 
tion. The bicycles are ar- 
ranged in a single file, instead 
of being two or four abreast, 
thus much facilitating the 
operation of the apparatus 
and diminishing the surface 
of resistance to the wind. The 
speed on a good road varies 
from 9¥% to 15 miles per hour. 
The rubber tires are made in 
such a way as to secure them 
from being injured, even on 


section of two men between them. Each man then 
grasps his machine at the point of balance, and turns 
it outward, so that they form a square, with the men 
inside, ea¢éh machine overlapping by a few inches those 
next to it. 

The rifles are lifted out of their clips as the machines 
are lowered to the ground, and are then placed on the 
grouna for a moment, while the machines are grasped 
with both hands by the framework and placed upside 
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roads that are somewhat 
stony. 

The starting of the whoie is 
under control of the man who 
sits in front. Recently the 
affair was run through one of 
the most frequented streets 
of London, and was found to 
turn easily in a much more 
cireumsoribed space than 
could have been done by an 
ordinary carriage, and to turn 
with great speed through the 
streets without any accident 
resulting. The body of men 
selected to maneuver this multicycle consists of experi- 
enced volunteers, who are capable, in addition, of going 
through all military evolutions. 

Fig. 3 shows another phase in the use of the military 
bicycle as practiced in England, the illustration of 
which we borrow from the Illustrated London News. 

A small body of cyclists, ten in number (two sections 
and a half-section), with officers and bugler, marching 
in usualorder of half-sections—that is, by ‘‘ twos ”—are 
attacked by cavalry. At the word of command, 
“Halt!” ‘* Prepare for cavalry!” ‘Form square!” 
each man dismounts; and the respective second half- 
section move up alongside their first half-section, so as 
to form a line of four men in front and rear, with a half- 


Japanese Lacquer. 

From a paper on Japanese lacquer read lately by 
Mr. R. Hitchcock before the Chemical Society of 
Washington, D. C., we learn that Japanese lacquer 
is the product of a tree, the Rhus vernicifera, which 
grows throughout the main island of Japan. It at- 
tains a large size, the trunks sometimes measuring a 
meter indiameter. It is said the tree will live for forty 
years, but only comparatively young trees are valued 
for the production of lacquer. 
Having yielded for several 
years they are cut down, the 
lacquer extracted from the 
branches, and young trees 
take their places. Mr. Hitch- 
cock urges it should receive 
more attention than has hith- 
erto been devoted to it by 
manufacturers in America. 
“It gives a surface to wood,” 
he says, ‘‘much harder than 
our best copal varnish, with- 
out brittleness. It takes a 
polish not to be excelled, 
which lasts for centuries, as 
we may see in the old treas- 
ures of Japan. It is ‘proof 
against. boiling water, alcohol, 
and, indeed, it seems to be 
insoluble in every agent 
known. Itis the best possi- 
ble application for laboratory 
tables. I have a set of pho- 
tographer’s developing trays 
that have been in use for more 
than a year, and I. find them 
excellent and cheap. In Ja- 
pan it is used for many house 
hold articles.” Unfortunate- 
ly, lacquer poisoning from 
the fresh material is a serious 
danger. According to Rein, 
the poison is a volatile acid, 
and Mr. Hitchcock suggests 
that it might be removed by 
a heat that would leave the 
lacquer uninjured. 

——_—_——_—<9+ o a —____ 
The Divining Rod. 

Professor E. Ray Lankes- 
ter, having recently expressed 
some doubts upon the alleged 
powers of a boy ‘* water find- 
er,” who has been in the em- 
ploy of the Grinton Mining 
Company, in the North of 
England, the chairman of the 
company, Dr. M’Clure, has 


Fig. 2—USE OF VELOCIPEDES IN THE ENGLISH ARMY. 


down, so as to stand in a reversed position, resting on 
their handle bars and saddles. 

Lastly, each man, as he lies or kneels down behind 
his machine, sets his wheels spinning round with a 
touch of his finger. Such a fence, apart from the 
chevaux de frise of bayonets behind it, forms an ob- 
stacle which few horses, if any, would face; and the 
men inside, in perfect security, can pick off the ad- 
vancing horsemen with deadly effect. 

The position, so far as mounted horsemen are con- 
cerned, is practically impregnable; while the infantry 
rifles, with which cyclists are armed, have great ad- 
vantages, in accuracy and steadiness of aim, over the 
carbines of dismounted cavalry. 


replied to them, denying em- 
phatically that the boy, whose 
name is Rodwell, is an impos- 
tor. He says that the lad 
when tested never failed to find either water or 
mineral veins, the lodes having always been found 
exactly at the places indicated. The divining rod 
which he holds only moves in obedience to the muscu- 
lar contractions of his hands, and a rod of any kind of 
wood or even of any material substance whatever can 
be used, provided it be a conductor of electricity. 
Rodwell usually walks with his hands tightly clasped 
before him, and as soon as he steps upon a mineral 
vein or water he is powerless to unclasp them until he 
Moves away from the region of the lode or conduit. 
The lad is about 14 years of age. These-statements by 
Dr. M’Clure have excited considerable comment in 
Yorkshire. 


Fig. 3—DRILL OF ENGLISH MILITARY BICYCLISTS. 
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THE HOOP SNAKE. 
BY NICOLAS PIKE, 

The serpent has been through all the ages an object 
of terror to man and beast. It has been and still is an 
object of worship by many nations—noticeably so by 
some of the native tribes of Hindostan. The death 
rate is fearfully increased in that country by bites from 
venomous snakes, and often whole families are bitten 
and the reptile goes free, because they fear to kill even 
an evil deity, as they look upon a cobra or other deadly 
reptile. Happily the missionaries and the heavy re- 
wards offered by the British government for snake 
heads are breaking up some of this terriblecreed. Even 
here a snake remains only a mysterious and repugnant 
reptile to the generality of mankind. Wisdom and 
subtlety, grace and ugliness, cunning and treachery, 
and a host of other qualities have been attributed to 
serpents, yet with two exceptions (the rattler and cop- 
perhead), like a good many people, they are not as bad 
as they seem. 

It appears strange that at this late day the wildest 
superstitions are still extant with regard to reptile life, 
not only with the uncultured Indians, whose traditions 
are rich in serpent lore, but among most intelligent 
white men. There is one reason that may account 
partly forit. Nine out of ten people who meet a snake 
either kill it or run from it. In the latter case, fear 
not only lends wings to their feet, but to their imagi- 
nation also. A harmless three-foot garter snake is 
magnitied to six or seven feet at least, with hissing and 
venom thrown in. Now, if a little trouble were 
taken to watch some of the habits of the harmless 
suakes, they would soon lay aside their erroneous 
ideas. 

There has been considerable written aboyit the hoop 
or hoople snake, as the country people call it. It is 
firmly believed that it rolls 
over the plains of Long Island 
and elsewhere, and if you 
doubted it, they would think, 
if they did not say it, you 
were a booby. Students in 
the field (who ought to know 
better), farmers, and others, 
all men of intelligence and 
ordinary veracity, positively 
aver they have seen the snake 
roll often, and I do not doubt 
they believe it. 

I will give one story to show 
how far credulity can go. A 
letter was received at the 
Smithsonian Institution, 
Washington, accompanied 
with an affidavit by a clergy- 
man of the truthfulness of 
himself and a Mr. Laine, of 


met a German who was in a great state of fright. He 
was cutting rushes for chairs, when he said he saw a 
great snake come rolling toward him, and he had cut 
it in two with his sickle. I went to the spot he in- 
dicated, and found a four-foot female milk snake. To 
show how easily such mistakes are made, I will state 
that this man had never heard of a rolling snake, yet 
he spoke of it as such quite confidently from what he 
had seen, and doubtless it did appear so to him. 

I disturbed a milk snake once near Farmingdale, 
when it raised its head, elevated the body into what 
appeared to be a circle, but was in reality an elongated 
loop, and vanished down the slope. HadI not known 
its habits of progression, I should have believed in its 
rolling, so perfect was the delusion. Some time ago I 
had one of these creatures in confinement a whole win- 
ter. A favorite position was to raise one or two long 
loops and rest the head on one of them, the little bright 
eyes taking in everything that moved near it (see 
plate). Sometimes it raised only one loop, twisting its 
tail round the neck in most intricate folds and hiding 
its head, where it remained for days thus fast asleep. 

Any one who has studied the anatomy of a serpent 
knows that it is impossible for it to gyrate in a perfect 
circle, still less could it roll with its tail in its mouth. 
It is difficult to understand the propelling power in 
these creatures without some knowledge of their or- 
ganization. To look at a dead snake casually, it ap- 
pears as if nature had somewhat neglected the Ophi- 
dians, and yet in truth she has provided a wonderful 
apparatus for giving them celerity in eluding danger, 
catching their live prey, climbing, swimming, or walk- 
ing, hardly found in other animals. 

I will give some idea of the nechanism employed, by 
quoting here and there from the old naturalist, P. M. 
Roget : ‘‘ The solution of the enigma is partly solved 


Whittaker, N.C. The follow- 
ing is the gist of the story: 
“When in the suburbs of the 
town, Mr. Laine heard a noise 
behind him, and on looking round saw a hoop or 
horned snake three or four feet distant, rolling as 
he came on, with his tail in his mouth. When 
within striking distance, it disengaged the tail, struck 
at him, but missed its aim, when it stretched itself 
full length on the ground. A second attack was 
made, when Mr. Laine killed it, and he found therear 
portion, one-third of the snake, capable of erection, firm 
and horn-like, all of which condition except 214 inches 
of the tail disappeared after death!” Other stories 
speak of their striking trees with their horny tails and 
poisoning thein ! 

While shooting at Pondquogue, I had a very intelli- 
gent man as a companion, who told me positively that 
he had often seen the milk snake roll, and all I could 
say to the contrary was of no avail. I could recite a 
dozen more such instances, did space allow. My own 
first acquaintance with this snake was over forty years 
ago, during a pedestrian tour round Long Island with 
a friend. While encamped on the Comac hills, we 
sauntered out one morning, gun in hand, pot hunting. 
As we descended a slope, a large snake started almost 
under my friend’s feet, and he moved so rapidly for- 
ward, I had difficulty in checking his career with No. 8 
shot. We had been warned to be very careful of these 
snakes, but we were both familiar with reptiles, and 
were studying and collecting them fearlessly. 

This was a fine specimen of the milk snake, or Ophi- 
bolus doliatus triangulus, and as I was standing in an 
oblique direction from my friend and near the snake, 
Ihad an excellent opportunity of seeing its move- 
iments, rapid as-they were. It darted from us in a 
succession of looping movements of the body, similar 
to those made by the measuring or geometrical worm 
in walking. This peculiar mode of progression is not 
confined to the milk snake, but the bull or pine snake 
(Pityophis melanoleucus) and the queen snake, or 
O. getulus, both have it. The apparent gyrating 
motion is caused by the lightning-like rapidity with 
which the reptile goes over the ground, that confuses 
the eye and renders the whole thing an optical Hlusion. 

Three years ago I was hunting in a swamp, when I 
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by the structure of the skin, covered with numerous 
scales, and partly in the peculiar conformation of the 
ribs. The edges of the scales form rough projections, 
which are directed backward, so as to catch the sur- 
faces of the bodies to which they are applied and to 
prevent any retrograde movement. Every scale is con- 
nected with a particular set of muscular fihers capable 
of raising or depressing it, so that in this way it is con- 
nected into a kind of toe, and thus the body rests on 
the ground by numerous fixed points of support.” 

It would be out of place here to explain the whole 
form of the vertebra ; suffice it to say that it admits of 
its assuming any degree and variety of curvature. 
Even this is not all—all the ribs play into concave pro- 
tuberances of the vertebra. To quote further from the 
same author: 

‘*Kach rib terminates in a slender cartilage, tapering 
to a point, which rests for its whole length upon the 
upper surface of one of the broad scuta or broad scales 
on the under side of the body. These scuta are also 
moved by short muscles, and may be compared to 
hoofs ; while the ribs may be considered as performing 
the office of legs. The ribs move in pairs, and the 
scutum under each pair being carried along with it in 
all its motions, and laying hold of the ground by its 
projecting ledge, becomes a fixed point for the advance 
of the body. The serpent advances by acreeping, ver- 
micular motion—in fact, a succession of short steps; 
but its progress is accelerated by the curvatures into 
which it throws its body. Where expedition is needed, 
the body can be raised in one great arch, of which the 
extremities touch the groun]. When in fear, or to es- 
cape danger, they coil themselves into a spiral by con- 
tracting the muscles of the body first on one side, then 
on the other, till it is propelled as if by the release and 
unwinding of a powerful spring with an impulse that 
raises it to some height from the ground and projects 
it to a considerable distance.” 

Now, if my unscientific readers will note the above 
rough outline of the organization of aserpent, they will 
see how impossible it would be for a snake to make 
itself into a circle, especially with its tail in its mouth. 
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This would effectually stop progression, asall flexibility 
would be arrested, on which the creature depends for 
its marvelous speed. This superstition is on apar with 
the violent hissing of snakes and their poisonous 
tongues. The latter delicate organ is thrust out quiv- 
ering when the snake is in fear, or actuated by euri- 
osity (of which they have a large share) to touch any 
near object, and is constantly used on its food. Ihave 
often seen my snakes in confinement test the food 
offered by the tongue, and it was accepted or rejected 
by the result. As to hissing, very few snakes make any 
noise at all, and then it is more of a puffing, blowing, 
or whistling noise, and mostly noticeable during the 
breeding season. 

I should like to touch on one point connected with 
snakes that should be impressed on every farmer in re- 
lation to the milk and other harmless snakes. It is a 
pity they are being so indiscriminately slaughtered. 
As the birds destroy insect life, snakes are the perse- 
vering hunters of rodents, beetles and their larva, etc. 
The farmers have already found out that by the destruc- 
tion of insectivorous birds insect pests have increased, 
to the detriment of their crops. So it is that the same 
policy with regard to the harmless snakes is giving the 
rats and mice full sway in the harvest fields. 

I will terminate with a story a farmer told me. He 
said there was an old snake on their farm that year by 
year made its appearance among the sheaves of corn 
and soon cleared them of vermin effectually. His 
father would not have the creature molested, and it 
came and went at pleasure. Farmers, kill all your 
rattlers and copperheads, but spare the harmless ones 
—it will pay you to do it. 

os 
The Brush Electric Company Sells Out. 
The recent purchase, by the Thomson-Houston Com- 
pany, of the property and 
franchises of the Brush Elec- 
tric Company, of Cleveland, 
was a transaction altogether 
unexpected in electrical cir- 
cles. Financially, it is the 
most important operation 
which has taken place in the 
electric lighting business since 
the era of combination and 
consolidation set in. The 
Brush company was the old- 
est one in the field. It has 
been managed from the out- 
set with unflagging energy, 
and for the most part with 
_ uncommon commercial saga- 
~ city, and, as a natural conse- 
quence, has been eminently 
prosperous and _ successful. 

The Thomson-Houston com- 

pany has certainly paid a long 

price for the property, but as 

the purchase brings under one 

eontro] almost the whole of 
the are lighting business of the United States, and at 
the same time disposes of a rival which was beginning 
to be troublesome in the direction of incandescent light- 
ing and electric railroading, it is a question whether, 
after all, the bargain may not prove to have been a 
wise one. 

The consolidation of electric companies by ‘‘ heat and 
pressure,” of which we have more than ‘once spoken, 
has gone on with increasing rapidity during the past 
year. By far the greater number of the minor organiza- 
tions have one by one fallen under the control either of 
the Thomson-Houston or the Westinghouse interests, 
until at the present moment the Edison company is 
about the only one of any prominence which has not 
succumbed to the inducements which one or the other 
of its stronger rivals have been able to offer. But as 
the Edison company does not pretend to do anything 
either inarc lighting or in incandescent lighting by 
alternate currents and converters, the bulk of the hard 
fighting, from this on, will necessarily be directly be- 
tween the two powerful, well-equipped, and energeti- 
cally managed organizations represented by Charles 
A. Coffin and George Westinghouse. 

The absorption of the Brush company marks the be- 
ginning of what will doubtless prove to be the final and 
decisive struggle for supremacy in the electrical indus- 
tries of this country.— The Electrical Engineer. 


SoME statistics recently published by the city of 
Berlin show that London streets are on the whole 
the most crowded of any city in Europe. In 1878 it 
was ascertained that 438,014 people passed every 16 
hours along the Leipziger Strasse in Berlin, and in 
883, 36,000 people crossed the Jannowitz Bridge every 
18 honrs.. The most crowded bridge in Berlin is the 
Oramin, over which 80,000 people pass every 18 hours. 
In 1884, 58,743 passed along the Muntz Strasse every 16 
hours, and 47,506 along the Getraudten Strasse. In 
London it is estimated 110,525 pedestrians pass over 
London Bridge daily; over Blackfriars, 79,198; West- 
minster, 44,460 ; Waterloo, 32,815. The most crowded 
thoroughfare in Europe is the Pont Neuf, Paris. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


STEAM BorLtER. — John M. Lachlan, 
New York City. This invention relates to marine and 
stationary boilers in which circulating pipes are em- 
ployed in the fire box, and in the water space at the 
bottom of the boiler below the ash pit, the invention 
covering a novel construction and combination of parts 
whereby the circulation is made reliable and effective, 
and is placed under the easy and quick control of the 
engineer and fireman. 


Railway Appliances. 


CaR FLooR.—Daniel H. Talbot, Sioux 
City, Iowa. This floor is made up of a series of parallel 
strips, united and held in position by bolts passed 
transversely through them, the strips being held a 
suitable distance apart by springs, the floor being 
elastic, and especially designed for freight and stock 
cars, being adapted for convenient application to any 
freight car. 


RAIL TIE AND CLAMP. — Frederick 
Robert and Edward P. Eastwick, Jr., New York City. 
This tie is made of metal, and in connection therewith 
are employed two clamping blocks and two screw bolts, 
each bolt having screwed thereon an adjusting nut, 
whereby lateral movement of the rail sections may be 
readily obtained when desirable, the invention also pro- 
viding means for removing the ties without affecting 
the rail sections. 


Car CouPpLine.—Edward P. Eastwick, 
Jdr., New York City. This coupler is of the vertical- 
plane hook type, and provides for a much greater bear- 
ing surface than usual of the revoluble knuckle, while 
the strain upon the drawhead caused by a buffing blow 
isreduced and taken up on the pin, which also answers 
fer a locking pin. 


Car CouPpLina. — Frederick Robert, 
New York City. This coupler is of the vertical-plane 
typc, and the invention is designed to simplify the con- 
stru.tion and do away with machine work, while pro- 
vidir z large bearing surfaces for the knuckle, and novel 
mean.; for taking up the buffing strain on the side of 
the drawhead, together with a locking device having a 
larger bearing surface than usual, and one in which 
the amount of lift of the pin is much reduced. 


Car CouPpLina.—Charles H. Peard, 
Philadephia, Pa. The drawhead of this coupling is 
formed with an aperture adapted to receive a coupling 
hook, while a standard to which a coupling hook is 
pivotally connected is mounted to slide in a second 
aperture in the drawhead, with means for operating the 
coupling hook, the device being designed for coupling 
freight cars of different heights without going between 
the cars. 


Electrical. 


DYNAMO-ELECTRIC MACHINE. — Hein- 
rich Geisenhéner, Schenectady, N. Y. The frame of 
this machine has four loops in which are arranged the 
field magnet cores with their windings, the cores having 
polar extensions projecting on opposite sides of the 
frame, and two ring armatures revolving between the 
polar extensions on opposite sides of the machine, light 
or heavy currents of different intensities being obtained 
by changing the connections. 


INCANDESCENT LAMP SOCKET. — 
Samuel Rodman, Jr., U. S. A. (at present stationed at 
Newport, R. IL) This invention provides a switch 
cylinder with a continuous spiral contact plate, there 
being spring tongues which bear against the cylinder 
and connections between the tongues and the light-pro- 
ducing agent, with other novel features, whereby the 
power or intensity of the light may be varied at will. 


Mechanical, 


ScREW MACHINE. -’George Heyne, 
Offenbach-on-the-Main, Germany. This invention 
covers various combinations of devices for holding, 
feeding, turning, béring out, tapping, and cutting the 
rods or other pieces of metal from which the screws, 
nuts, and similar articles are to be made, the invention 
being an improvement on a former patented invention 
of the same inventor. 


BoBBIN SPINDLE.—James Warrener, 
Fall River, Mass. This is a spindle or skewer with a 
bearing point partly of wood and partly of glass, 
having at its lower end asocket in whichis a glass tip, 
the object being to lessen the amount of friction within 
the lower creel, while maintaining at all times a sufti- 
cient and uniform tension. 


HEMMER FOR SEWING MACHINES. — 
Alice La Guayra Mayo, Great Falls, Montana Ter. 
This is an attachment for use with articles requiring a 
wider hem than the ordinary fell, the device affording 
means for turning a hem up to eight inches in width, 
and inserting a ribbon or tape within the hem, the 
hemmer also having a double gauge and being con- 
structed in a simple and durable manner. 


MEAL Bout. — Conrad P. Steinmetz, 
Mitchell, Dakota Ter. This invention covers an im- 
proved shaking bolter in which a screen is secured to 
the shaking box of a feed mill, and receives its motion 
therefrom, this bolter being particularly adapted for 
bolting cornmeal, buckwheat, and other coarse grain, 


Agricultural, 


PLANTER. — Addison Leffel, Xenia, O. 
In this planter the wheels supporting the main frame 
have apertured fellies connected to hollow hubs, feed 
slides actuated by acam plate being arranged in con- 
nection with the hub bores, while coverers are mounted 
to the rear of the wheels, the invention also covering 
other novel features of construction and arrangement 
of parts. 


HaRkow.—Joseph A. Beard, Liberty, 
Miss. This is a convertible harrow, designed to be 


simple and strong in construction, which can be readily 
changed to and used as a side harrow, a V-harrow, an 
A-harrow, and a T-harrow, the invention covering 
various novel features and combinations of parts. 


Corton PICKER. — William TP. Snow- 
don, Brooklyn, N. Y. The frame of this picker has 
upper and lower lateral rotating rollers on which travels 
an endless belt, and having toothed aprons which dip 
into and between the plants to pick the cotton, there 
being a device for sweeping the cotton from the belt 
aprons into a chute. 


SHEAF CARRIER. — Augustus Jewell, 
Dowagiac, Mich. This is an attachment for a self-bind- 
ing harvester, and is so constructed that the bundles 
are dumped without hanging or catching in the arms 
of the carrier, the weight of the bundles assisting in 
dumping the load, while the dumping devices are ef- 
fectively operated and locked by the foot of the driver. 


Miscellaneous, 


BALE TIE MACHINE.—Albert Henley, 
Lawrence, Kansas. This machine is specially designed 
to manufacture bale ties of wire for baling hay, straw, 
etc., and has a feeding mechanism and a cutter past 
which the wire extends, in combination with a longi- 
tudinally grooved rotary cylinder into which the wire 
is fed, with mechanism below the cylinder for succes- 
sively operating covers to permit the wire to fall from 
the lowermost grooves, 


AMALGAMATOR. — Nathan L. Raber, 
Corvallis, Oregon. This machine has a disintegrating 
feed wheel with upwardly projected ribs or flutes, the 
inner ends of which have inwardly facing cutting edges, 
a ring-like cover plate being secured to and revolving 
with the wheel, the chemicals for quickening the mer- 
cury being fed directly to the feed wheel, the motion of 
which effects an instantaneous and perfect distribution 
of the chemicals throughout the mercury space. 


PIPE CARRIER.—Henry W. Petersen, 
Appleton, Wis. This carrier consists of an overhead 
track on which travels a truck supporting rods connect- 
ed near their lower ends by across piece on which the 
pipe rests, being especially designed for conveniently 
holding pipe or other articles to be brazed or welded in a 
furnace fire and then running the pipe to an anvil or 
stake for welding, Lrazing, soldering, riveting, or put- 
ting the pipes together. 


WatcH REGULATOR. — Frederick W. 
Schimmel, Wallace, Idaho Ter. The regulator has a 
curved screw and a nut with a circumferential groove 
near one end for receiving the endof a regulating lever, 
a star wheel being pivoted on the regulator, and there 
being other novel features, making a simple and effect- 
ive device whereby the regulator may be positively 
moved a short distance, so that any owner of a watch 
may readily regulate it. 


CHANGE DELIVERY APPARATUS. — 
David S. White, Huntley, Ill. A hopper is arranged 
under two pivotally mounted flanged plates or leaves, 
rods being connected to the leaves and aring carried by 
the rods, the ring being arranged beneath the hopper, 
to provide forthe quick and easy delivery of change 
and obviate the necessity of picking it up from the 
counter. 


PENCIL SHARPENER. — Martin W. 
Walker, Sing Sing, N. Y. This sharpener has two 
sides inclined toward eachother on which cutting edges 
are radially formed, an apertured bottom plate connect- 
ing the lower ends of the sides, and points being 
secured to their upper ends, to fasten the device to the 
frame of a slate. 


PENCIL SHARPENING GAUGE.—George 
F. W. Holman, United States Navy, Torpedo Station, 
Newport, R. I. This is a gauge and point protector, to 
facilitate the true sharpening of pencils or crayons with= 
out soiling the hands or breaking the point, and con- 
sists of a tubular case cut away diagonally at one side 
to provide gauging faces for a cutter, an axially rotat- 
able pencil clamp being fitted into the case. 


Book Rsst.—John P. Findley, Blan- 
chard, Pa. This isa rest designed for attachment to 
a chair or seat, for holding a book firmly, and by which 
the book may be readily adjusted to any desired posi- 
tion, the device being of simple and inexpensive con- 
struction. 


ARTIFICIAL STonE. — Carolene M. 
Egbert, Westfield, Pa. This is a compound to be 
moulded in a molten state, and used for tombstones, 
vases, statues, etc., becoming very hard and durable, 
being made of thallium, glass, calamine, alum, white 
lead, white prepared chalk, etc., combined in specified 
proportions and in a manner described. 


COMPOSITION FOR MouLDINGs.—Paul 
E. Gonon, New York City. Two patents have been 
issued to this inventor for a composition of matter 
which, when @ried, is an imitation of wood or metal, or 
bronze, and whose Gensity can readily be made equal 
to that of the different kinds of wood and metals, while 
the substance may be moulded or worked into orna- 
mental articles or carved as wood is carved, and can be 
easily made fire proof. 


MiTER Box.—Wiliiam S. Herrington, 
San Francisco, Cal. This is a box readily adjustable to 
admit any sized stick, moulding, or board to be oper- 
ated on, the box being one which can be quickly taken 
apart for convenience in carrying or packing, the in- 
vention covering various novel parts and details 
designed to provide a simple and durable construction. 


Baxkina DisH. — Mary H. Holcomb, 
Fargo, Dakota Ter. This dish is arranged to haveat- 
tached to it an ornamental rim or cover provided with 
drapery, 80 that such dishes may be placed upon a 
handsomely arranged and well furnished table, and will 
present an attractive appearance. 


PLATE OR DisH WASHER.—Thomas A. 
Pudan, Sacramento, Cal. A brush is mounted to be re- 
volved in a casing by means of a horizontal shaft, the 


for the cleaning and having a separate compartment for 
rinsing. 


FoLpInG Box. — Charles Schwariz, 
Brooklyn, N. Y. This is an improved paper box, 
adapted to be folded flat for shipment or packing, and 
is made with folding walls adapted to be drawn up bya 
tape and locked to hold the box firmly in upright posi- 
tion, the end walls having flaps with locking tongues to 
enter slots in the outer end flaps, and the cover of the 
box being a part of the blank. 


Ick Tonas.—John Sosenhamer, Hamil- 
ton, Pa. In these tongs the lower ends of the handles 
and the upper ends of the armsare pivoted together, 
the arms being then pivoted to the handles at points 
inside their individual pivotal points, whereby a slight 
movement of the handles gives a wide movement of the 
arms, and increases the rapidity and efficiency of their 
use. 


Hanp TrRucK.—Joseph P. Menard and 
Edward T. Weyman, Missoula, Montana Ter. This 
truck has a forwardly projecting arm, at the outerend 
of which is a horizontal clamp, a rod for operating the 
clamp, and a leverpivoted to the rod and truck, the 
device being designed especially for use in moving 
plow bottoms from place to place. 


FirE Escape. — Lewis E. Morrison, 
Brooklyn, N. Y. This invention provides a fire escape 
designed to automatically prevent the too free run of 
the lowering rope, avoid severe shocks, and insure 
smooth and uninterrupted descent, while it can be made 
at but little expense, and is adapted to safely and 
smoothly lower any weight from any height. 


MATTRESS. — Henry C. Farrell, New 
YorkCity. The casing of this mattress has top and 
bottom aprons at the sides and ends, so laced that the 
top and bottom of the casing may be drawn taut, and 
affording provision whereby a circulation of air may be 
obtained through the mattress at all times. 


BARREL COVER. — Charles F. Heins, 
Charleston, S. C. This cover consists of two parts 
pivoted for movement face to face, one part having a 
hoop adapted to fit a barrel top, with a spring normally 
closing the cover and a latch normally holding the cover 
open, the cover being one which may be simply laid on 
top of the barrel or be secured thereto by screws or 
nails. 


SLED.—John D. Thomas, Petoskey, 
Mich. This is a sled adapted for propulsion by means 
of oar-like attachments, the oar-like levers each having 
on its outer end a foot furnished with spikes or prongs 
adapted to enable the operator to obtain a strong hold 


upon the ice or road bed over which the sleigh is pro-. 


pelled. 


SHAFT SuUPPOoRT.—John Vander Noot 
and Gerard W. Ryder, Gravesend, N. Y. Standards 
carrying hooks are arranged for connection with the 
forward axle, chains being connected to the shafts and 
arranged for connection with the hooks, whereby the 
shafts will be upkeld and the draught animal relieved 
ofthe burden of their weight, and the shafts may also 
be held in elevated position when the vehicle is stored. 


BrRicK PALLET. — Robert J. Stuart, 
New Hamburg, N. Y. This is an improved pallet for 
supporting unburned bricks while being dried, and has 
vertical projections on its top against which the legs or 
supports of the superposed pallets rest, by means of 
which the several pallets may be arranged vertically on 
acar, and will be held from displacement by the sway- 
ing of the car. 


Trap. — Michael B. Nicholson, New 
York City. This trap has the usual U-shaped body, 
between the vertical members of which is a nearly 
closed chamber, having communication through small 
openings at the bottom and one upper edge with the 
main pipe, whereby, when the regular discharge is 
siphoned out, a discharge will be effected from the 
closed chamber sufficient to seal the trap. 


STAVE BASKET. — John W. Alleger, 
Brooklyn, N. Y. The base of this basket is formed of 
a hoop or band of angle iron, the staves being attached 
to the vertical member of the hoop, while the bottom is 
forced down inside the staves upon the horizontal 
member of the hoop, the bottom being thus firmly sup- 
ported and held, and making a basket adapted to with- 
stand hard usage. 


SKATE.—Thomas H. MecQuown, Biggs- 
ville, Ill. The runner of this skate is made in two 
parts, the front part being pivoted on a bracket fastened 
to the front end of the rear runner and the front end of 
the sole plate section, the skate providing for readily 
passing over uneven ice, for making short curves, etc. 


CANDLESTICK.— John P. Nessle, New- 
ark, N. J. This candlestick has 4 weighted sliding 
frame with an opening for the candle, the frame de- 
scending as the candle is consumed, while the melted 
part of the candle is turned inward toward the wick, so 
that it will not run down the sides, and every particle 
of the candle is consumed. 


VEGETABLE Toou.—August Hirschel, 
Hackensack, N. J. This tool has a coring scoop por- 
tion, having a knife, and a flattened, spout-like portion 
having a transverse slot, and constructed to form a 
cutter on its back, making an implement especially 
adapted for peeling or scraping vegetables, with means 
for slicing and grating uses as well. 


TRASH BURNING STOVE. — George C. 
Werner, Beatrice, Neb. Thisstove has an outer sheet 
metal case, within the walls of which, leaving a slight 
space, is held a perforated sheathing, there being upper 
and lower draught-controlling slides, and other novel 
features, providing for the ready removal of the stove 
body to dump the ashes and to refill the body with 
trash. 


WasHine MAcHINE.—William T. Ven- 
able, Christiansburg, Ky. This machine has a recipro- 
cating shaft having stirring and agitating arms, and a 
double-acting spring buffer connected wit. and acting 
on the shaft, within a closed tank or receptacle, the 


brush being held bya spring in contact with a plate| mechanism being designed to operate quickly and 
held in the holier, the casing holding water prepared ° easily without strain on the parts, 
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STRAP ATTACHMENT.— Walter Nelson, 


Wheeling, West Va. Thisis a strip of sheet metal with 
clamping lugs on its under side and guides on top 
adapted to receive the strap, a strip of flexible material 
being held on the under side by the lugs, making an 
improved strap for carrying shawls, satchels, etc., the 
attachment serving to conveniently hold the strap in 
place on the shoulder. 


TRUNK HINGE. — Henry T. Helbing, 
Highland, N. Y. This invention covers a novel con- 
struction of the joint portion of the hinge and the hinge 
pin, whereby the lid or cover when -thrown open, or 
nearly open, is held supported in such position by the 
hinge, and all other straps, cords, or jointed braces, 
are dispensed with. 


TRIPOD.—John F. Godillot, New York 
City. The legs of this tripod may be readly detached 
from the table, and the sections disconnected and 
shoved together and fastened, to be carried or packed 
in small space, the table also taking little room, the 
tripod being light and more particularly designed for 
photographers and surveyors. 


VEHICLE BRAKE. — John M. Hardin, 
Gest, Ky. This invention provides a brake adapted to 
be applied to the wheels and removed by the team, the 
brakes being applied when the team backs, as in going 
down hill, and removed when the team starts forward, 
means being provided whereby the brake may be held 
out of contact with the wheels when the vehicle is to be 
backed. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


NOVEMBER NUMBER.—(No. 49.) 


TABLE OF CONTENTS. 


. Elegant plate in colors of a Gothic cottage to cost 
$1,950. Perspective elevation, floor plans, and 
details. 

Plate in colors showing a cottage to cost $1,300. 
Floor plans, perspective elevation, and details. 

. Aresidence at South Orange, N.J., to cost from 
$4,000 to $6,000. Perspective and floor plans, 
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A residence for $3,800 recently erected at Chester 


Hill, Mount Vernon, N. Y. Floor plans and per- 
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Fall of interior portions. 


6. Perspective view and floor plans of a colonial 
house erected at Larchmont Manor, N. Y., ata 
cost of $8,500 complete. 


4. A very attractive cottage for $1,950, built at West 
New Rochelle, N. Y. W.A. Robinson, architect, 
Perepective and floor plans. 


8. A cottage for $2,000 at West New Rochelle, N. Y. 
Plans and perspective. 

9. Drugstore architecture and decorations, with illus- 
trations. 


10. A colonial house recently erected at Chester Hill, 
Mount Vernon, N. Y., ata cost of $4,000. Plans 
and perspective. 


11. A very attractive residence at Chester Hull, Mt. 
Vernon, N. Y., from plans by H. S. Rapelye, 
architect, at a cost of $6,500. Plans and perspec- 
tive view. 


12. Ornamental corner and band for ceiling decora- 
tion. ByJ. Barrett. 


13. Christ Church, East Orange, N. J. R. H. Robert- 
son, architect, New York. 


14. A cottage for $5,000, recently erected on Chester 
Hill, Mt. Vernon, N. Y. Plans and perspective 
view. 


15. A residence for $5,500 recently erected at Mt. 
Vernon, N. Y., from plans prepared by J. C. 
Brown, architect. Perspective view and floor 
plans. 


16. New Post Office and United States Court House, 
Asheville, N. C. 


1%. Group of ornamental villas and grounds in Han- 
over, with ground plan, 


18. Hall chimney piece, executed by Messrs. Walker & 
Sons, of London. 


19. A pigeon house with view showing inside and 
ground plan, 


20. Sewage works for large and small towns, 


21. Miscellaneous Contents: Brown and red sand- 
stone, of Connecticut.—Raising grape vines, with 
illustrations.—The best roses.—Practical men.— 
Scaffold bracket, with illustrations.—The first 
American marble quarry—Wood carving and 
furniture. — Trees growing in towers. — Black 
granite.—Building in Colorado._Improved road 
roller, illustrated.—Strength of stone masonry.— 
An interior enamel.—The “ Amines” process of 
sewage purification._Responsibilities of French 
architects. —The burning of Rome. — Antique 
carved furniture and woodwork.—Rock asphalt 
pavement. — The black birch (Betula nigra).— 
Drives and walks.—Transits for architects and 
carpenters, illustrated.—Ratchet auger handle, 
illustrated.—The roof.—Mammoth walnut burl. 


The Scientific American Architects and Builders 
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25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid MagazINE OF ARCHITEC- 
TURR, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LAR@EsT CIRCULATION 
of any Architectural publication in the world. Sold by 
all newsdealers. 
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‘Business and Mersonal. 


The charge for Insertion under this head is One Dollar 
a line sor each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 


All books, app., etc., cheap, School of Electricity, N.Y. 
Wanted—First class mechanical draughtsmen. State 


pirticulars and salary expected. Baltimore Sugar Re- 
tining Co., South Baltimore, A. A. Co., Md. 


Large woodworking - establishment wants some 
<pecislty to manufacture. Facilities the best. Prices 
the lowest. Excel in lathe and hand saw work. Address 
Westminster Saw Mill Co., Westminster Station, Ver- 
mont. 


Modeis, experimental work, and light machinery con- 
structed to order. N. Erlandsen, 107 Rivington St., N. Y. 


Patents for Sale —Extension fire ladder. U.S. 365,556; 
Canada 29,527. F. A. Warner,«.ioren St., Halifax, N.S. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p.173. 


Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 140 machines in satisfactory use. 


Mill Property and Power for Sale. 

“Situated at Rockaway, New Jersey, 38 miles from New 
York, on the line of the Delaware, Lackawanna & 
Western Railroad, and a branch of the Central Rail- 
road, connecting with both railroads immediately at 
the entrance to the property, containing twelve acres of 
Jand. 

The rolling mill is nearly new, and complete with an 
equipment of rolls, furnaces, engines, turbine wheel, 
hammer, heater, etc. There aretwodistinct water pow- 
ers, suitable for silk or other factories,three dwellings, 
shops, Offices, etc., in complete repair, and a new stone 
dam across a branch of the Passaic River, making it one 
of the most desirable mill sites in the State. Any reason- 
able amount canremain on mortgage. Termseasy. Ap- 
ply to William A. Torrey, 6 Wall Street, New York. 


For best hoisting engine. J.S. Mundy, Newark, N. J. 
Guild & Garrison, Brooklyn, N. Y., manufacture 


steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 


For the latestimproved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago, Ll. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery. and containing reports of tests,on application. 

Tuerk water motors at 12 Cortlandt St., New York. 

Screw machines, milling machines, and drill presses. 
E. BE. Garvin & Co., Laight.and Canal Streets, New York. 

Billings’ Double-acting Ratchet Drills. Drop Forgings. 
Bronze Forgings. Billings & Spencer Co., Hartford, 
Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city. 


Belting.—A good lot of second hand belting for sale 
cheap. Samue! Roberts, 369 Pearl St., New York. 
= Send for new and complete catalogue of Scientific 


and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. - This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

In quiries not answered in reasonable time should 

e repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the oftice. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

rice. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(1530) G. T. R. asks for a recipe for a 
harmless compound which will stimulate the growth of 
hair cn the face. A. We have little confidence in any 
supposed promoters of the growth of thehair. Try the 
following: Croton oil 12 drops, sweet oil of almonds 
% oz. troy. Mix and rub on skin gently twice a day. 
If too irritating, double the amount of sweet almond 
oil. It is poisonous. 


(1531) F. A. — The specimen is chal- 


cedony, of no value. 


(1532) F. B. asks for (1) a receipt for 


making carton pierre ornaments for picture frames. 
A. The following is a formula for such a composition: 


Glue previously dissolvea in water... 13 parts. 


Pulverized litharge................ ... 4% 
White lead........ 00. ccc eee eee eee 8 * 
Plaster of Paris....... 1... ........0. Mos 
Very fine sawdust..................0. 1o “ 


Oil the moulds in which it is cast to prevent adhesion. 
2. Can you refer me to any receipt books that tell how 
to make carton pierre ornaments? A. You will find 
other formulas in ‘* Workshop Receipts,” 1st series, pp. 
123 and 304. Wecan supply this work by mail for $2. 


(1588) W. C. E. writes: I have some 
moose horns which have become stained by lying on 
the ground. Please tell me through the Notes and 
Queries column of the ScrenTIFIC AMERICAN how Ican 
clean and bleach them? A. Use binoxide of hydrogen 
mixed with a little ammonia. The first is sold in the 
drug stores as hair bleach. Apply cautiously with 
a rag, 80 as not to bleach too powerfully. 


(1584) W. D. S. writes: In this market 
has just appeared what is termed anti-rusting tinware, 
made in the ordinary manner, with the addition of a 
cross of sheet zinc soldered to the inner side of the 
bottom of each piece. Now one question is, if this zinc, 
or whatever it may be, prevents rust, what is the action 


set up that brings about the result? Is it at the expense 
of the zinc by means of very slow oxidation? The other 
question is, are these articles perfectly safe for culinary 
purposes? A. The metal is zinc. It prevents oxida- 
tion of the iron by galvanic action, becoming oxidized 
itself. Such articles are dangerous, and not to be recom- 
mended for culinary purposes. 


(1535) No Name asks whether electricity 
isa fluidornot. Twosay it is. and three say it is nota 
fluid. A. Electricity is called a fluid for convenience. 
It is supposed to be wave motion. 


(1536) A. K. writes: 1. Here (Columbia, 
S. C.) we often seedrops of water like rainfall under 
the trees when the sun is shining and the sky is per- 
fectly clear. What is the cause? A. The roots absorb 
more moisture than can be evaporated from the leaves. 
Hence the tree breaks out into visible perspiration, just 
as a human being does. 2. Please give formula for ex- 
pansion of compressed air when heated. A. For each 
degree Fahrenheit air expands 1-491 part of its volume 
at 32° F. 3. For information on bookbinding we refer 
you to Workshop Receipts, 4th series, which we can 
send by mail for $2. 


(1537) W. C. G. asks: 1. How ean I 
make a good preparation, liquid or paste, for labeling 
tin or glass, which will not corrode the tin and will be 
cheap? A. Use a fresh solution of gum tragacanth. 2. 
Want to make composition, with glue or resin as basis. 
What will harden and make waterproof, also be cheap? 
A. Use resin melted up with brickdust or sawdust to 
proper consistency. Also see answer to query 1532, 3. 
What is expense of filing a caveat? A. We file caveats 
for twenty-five dollars. 

(1538) Dr. G. V. R. asks: In a wooden 
container separated into two equal parts by a thin me- 
tallic partition, each side to benearly filled with water 
for the purpose of decomposition, by electrolysis—in 
such an apparatus, would the gases be given off at the 
immersed electrodes the same as if no partition existed 
between them? If not, why not? A. No; because the 
molecules of water must interchange atoms with each 
other, which is impossible with an impermeable screen 
between the electrodes. The water in either cell might 
decompose, giving off hydrogen from the screen and 
oxygen from the electrode, and vice versa. 2. Would 
a porous non-metallic partition work in such a case? 
A. Yes. 


(1539) B. G. asks for a reccipt for ebon- 
izing wood. A. Boil40 parts gall nuts, 4 parts rasped 
logwood, 5 parts each of sulphate of iron and verdi- 
gris with water, strain through linen, and apply warm. 
Follow by three coats of asolution 10 parts iron filings, 
in 75 parts vinegar. 


(1540) B. G. K.—Habitual diversin salt 


water often have inflammation of the eyes. The expos- 
ure such diving necessitates is not beneticial. The only 
proper way to keep a gun barrel in good order 1s to 
wash it out with boiling hot water, dry with linen swabs 
and oil with vaseline or cylinder oil, every time that it 
isused. It should never be laid aside unattended to for 
a day or two after firing. 

(1541) A. L. K.—See ScrENTIFIC AMERI- 
CAN SUPPLEMENT, No. 3i6, for the art of japanning. 
See Techno-Chemical Receipts, which we mail for $2, 
on How to Copper and Tin Iron. 


(1542) H. C. B.—Zine expands up to the 


melting point. A bar of hammered zinc 6 inches long 
will expand one one-hundredth of an inch in raising 
the temperature 100° Fah. 


(1543) A. T.—Thereis no practical nor 
profitable way of removing copper and zinc from 
plumber’s solder. Care and good methods of working 
should keep it free enough for purposes of the trade. 


(1544) G. W. W. asks: What. prepara- 


tion is used to make quicksilver adhere to glass and 
metals? A. On mirrorsan amalgam with tin is used. 
Tin foil is placed on a flat surface, and mercury is 
poured over it. The perfectly clean glass is slid over it 
with its front edge under the surface, and when in place 
is put under pressure for some time, It 1s then 
placed on edge and allowed to drain for a day or more. 
For glass and metals no surfaceadhesion of pure mer- 
cury as arule can be produced. Such metals as it amal- 
gamates with, rapidly absorb it into their substance. 


(1545) J. S. asks: 1. Which magnet has 
the most power—artificial or natural? A. The artificial 
is far the most powerful. 2. If a magnet ever loses its 
attractive power, when left to itself. A. Yes; unless 
provided with a keeper, a piece of iron in contact with 
both poles. Bar magnets are best arranged in pairs 
side by side a little distance apart, with keepers across 
the center. Their poles must be in opposite directions. 


(1546) W. B. R. asks: In what number 
is described how to make a flash light for photographic 
nse? What material is flash cotton made of? I have 
tried ordinary cotton saturated with alcohol, but it 
would not burn the magnesium powder. A. See SciEN- 
TIFIC AMERICAN, Oct. 15, 1887, page 241. Flash cotton 
is gun cotton, used in makingcollodion. See page 116 
of February 23, 1889, issue ScrENTIFIC AMERICAN. 
2. Have youa good formula for hydroquinone devel- 
oper? <A. See ScrENTIFIC AMERICAN SUPPLEMENT, 
No. 621. 

(1547) J. L. D. asks: 1. How can a ves- 
sel be filled with gas, without the use of water? A. By 
displacing the air. If the gas is lighter than air, the ves- 
sel should be inverted and the gas allowed to stream 
into it. If heavier, the reverse position should be 
chosen. In either case,the gas should, by means of a 
tube, be led as near to the bottom of the vessel as pos- 
sible. There will always be a considerable loss of gas, 
and without a strong current it will not be at all free 
from air. 2. Is sngar of lead, or acetate of lead, or any 
preparation of lead, used in the manufacture of common 
writing inks, or of the printing inks of various colors 
used nowadays? A. Oxide of lead, or litharge, may be 
used to some extent 48 a drier in such compounds. 3. 
Could someform of lead be ased in them without de- 
triment to the desirable qualities of such inks? A. It 
is not, injurious, 

(1548) G. S. asks whether bisulphide of 
carben is dangerous to use, and what its properties are. 
A. Itis volatile, combustible, asphyxiating, and poigon- 
ous. Whenit burns,it produces sulphurousacid gas, 


that is irrespirable and poisonous. 2. I would like to 
know whether turpentine mixed with charcoal is dan- 
gerous to use, and what its properties are? A. It would 
have some tendency toward spontaneous combustion, 
and would be highly inflammable in any case. 


(1549) W. R. C. asks: Is a combined 


lead and iron pipe more injurious to drinking water 
than one entirely lead? A. Not as regards healthful- 
ness, but any iron in contact with the water would rust 
and discolor it. 

(1550) W. S. asks: Is a ray of lighta 
body or not? A. A ray of lightis theoretically a series 
of ether waves, The etheris a hypothetical body whose 
existence has never been proved. You may say in any 
case that a ray of light is not a body. 

(1551) C. E. J. writes: May I ask you 
to publish in your next weekly issue of your valuable 
paper as many of the most useful things forinventorsto 
work on as you can think of? A. Their nameis legion. 
The skill of an inventor is as much exercised in finding 
awantas in supplying it. Look around you, and see 
where improvements are needed, cultivate observation, 
and,you will find plenty to work on. 


(1552) E. J. R. says: Please let me know 
howto make a good concrete pavement. A. Portland 
or Rosendale cement one part, clean, sharp sand three 
parts. Make a thick mortar and spread three inches 
thick. 

(1553) Florida asks (1) method of pre- 
serving figs, as they are beginning to be sold in Northern 
markets. The pulp, which is the only part used, comes 
in oblong shape about date size and is sugar incrusted. 
A. Fig paste is thus made: 10 pounds figs are cut up 
finely and boiled toa pulp with a little over 1 gallon of 
water. This isstrained through a sieve and 30 pounds 
of sugar are added. It is evaporated in a water bath 
until stiff. It may be poured into moulds of any de- 
sired shape. Carefully cooked corn starch may be 
added to the above before the last evaporation. After 
removal from the moulds, which must open or come 
apart, rollin sugar. 2. Best way to prevent mildew on 
books. A. Keep dry, and air occasionally. There is 
no other preventive. 3. If cinchona can be grown here, 
and if so, some information as to its cultivation. A. 
It is very doubtful. Address the Secretary of Agricul- 
ture, Washington, D.C. 4. Do you consider Burn’s 
Fonic Shorthand System (which you recently recom- 
mended to a correspondent) better than Pitman’s or 
Graham’s, and how does it differ from each? A. We 
cannot decide as to relative merits of shorthand sys- 
tems. 5. It is stated that Arabs of the desert live to 
the age of 200 years. About how near the truth is 
this? Are there any statistics by which you can in- 
form me which is the longest-lived race, and the per- 
centage of centenarians? A. We do not Nelieve it. Such 
reports are far from reliable. 6. What is Greek fire? 
A. Probably a bituminous composition. Its composition 
is not known. 7. Best way to clear out roaches, A. 
Use powdered borax. 8. How to tell oleomargarine, 
etc., from butter. A. Analysis by a competent chemist. 
Butter experts claim to be able totell by taste, ap- 
pearance, etc. 9. How to detect ad-terations of milk? 
A. Analysis by achemist is the only certain way. We 
import and supply foreign books by mail. 


(1554) A. B. C, writes: 1. Will you 


please tell me where I can get a very easy bookon 
plain drawing, as I would like to learn, and have got no 
book. I want an easy one, regardless of cost. A. Plan 
and Map Drawing, by Andre, price $3.75. 2. Also, 
will a ball shot out of a gun strike an object harder at 
a distance of three feet or ata distance of ten, or does 
it decrease in speed the instant it leaves the powder? 
A. It will gain invelocity until it leaves the mouth of 
the gun, and then will at once begin to lose velocity. 
3. Ina recent issue I see a question, Can animals see 
in the dark? The answer was, no. Now, if you ever 
worked in amine, you would pe led to believe they can. 
Take mule a mule under the ground, ina mine, and he 
will come out or travel the roads all right. How is it? 
A. No animalcanseeinthe dark. The mulemay, by 
his highly developed sense of smell] and touch, together 
with memory, do what you describe. What seems ab- 
solute darkness to us may not be really so. 4. Cana 
cubic foot be made square on all{corners? A. Theore- 
tically, it can; practically, only with the greatest diffi- 
culty. 

(1555) J. H. S. asks (1) for method of 
making cyanide of copper solution for plating iron 
and other metals. 

Ag WateDis crore nishae ae 55 eglass- od 1000 parts. 


Acetate of copper (crystallized). 20 * 
Carbonate of soda.... . 20 =“ 
Bisulphite of soda ............. 20“ 
Cyanide of potassium (pure) . .. 20 “ 


First mix the acetate of copper with just enough water 
to make a paste, then add the carbonate of soda and 200 
parts of water; after stirring add the bisulphite of soda 
and 200 parts of water, and finally the rest of the 
water and the cyanide of potassium. If the liquid ap- 
pears blue add enough cyanide to decolorize it. 2. Also 
instead of Russia iron for field magnet in simple elec- 
tric motor, would a wrought iron one answer as well? 
If so, how thick should the iron be? A. Yes; make of 
the same dimensions. 3. Would No. 19 iron wire do to 
wind armature core in same? A. Yes. 


(1556) J. M. B. writes: In mixing 160 
grains tannin, 1 ounce sulphate iron, and 1 pint water, 
a blue-black fluid is evolved, which is perfectly free 
from particles for about six hours, after which time a 
thin coat forms on top of the solution. What is this 
thin coat, and how can I prevent its formation? A. 
The thin coating is;a precipitate of tannate of iron. It is 
present from the first, but in so finely divided a form as 
not to be visible as asolid. To prevent its deposition, 
mix a little mucilage with the water. 


(1557) E. G. S. writes: I load vessels 
monthly at New York with ice for the West Indies, and 
my consignees out there claim that no other but lake 
ice will suit or stand the climate, while icemen of good 
authority here say to the contrary, and that river ice is 
better than lake ice. Howisit? A. The water of still, 
deep ponds or lakes is purer or more free from sus- 
pended mineral or vegetable matter than the flowing 
water of rivers. The ice from such sources will there- 
fore be more clear and solid, The clear, still water of 
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lakes has also leas air than moving streams, this like- 
wise contributing to the density of lake ice. The dif- 
ference between water of Lake George for instance and 
that of the Hudson River can be seen ataglance. Ob- 
jects that can readily be seen at from 20 to 30 feet below 
the surface in Lake George may be only seen at from 
3to4 feet in the clearest water on the Hudson below 
Albany. The clearest and densest ice keeps the long- 
est. 


(1558) A. T. O. asks: 1. What is the 


lowest degree of cold that has been produced artificially. 
and by what means wasit accomplished? A. By evap- 
oration of solid nitrogen a temperature of —225° C. has 
been obtained. An interesting note on the subject is 
given in the ScrentiFic AMERICAN of February 27, 
1866, page 187. 2. Is it generally believed by scientists 
that if a substance, say gold, were cooled to 273 C., or 
—459 2-5 Fah., its molecules would come in actual con- 
tact, and that there could be no further change jn tem- 
perature in that direction? A. We do not know what 
would happen, except that the molecules would be in 
contact, and there could be no further diminution of 
volume. 3. Why would not the addition of matter to 
the earth, as by falling aerolites, so disturb the adjust- 
ment of gravity to centrifugal force as to change the 
orbit of the earth, causing it to be projected into space 
or drawn intothe sun? A. If sufficientin amount, very 
grave changes might be thus produced. No percepti- 
ble ones can be traced to such a source. 


(1559) E. E. asks (1) if gasoline has been 
successfully used in gas engines as a motive power. 
What would be the amount consumed in gallons per 
hour per indicated horse power? A. About 4 gallon. 
2. Could the gas evolved from gasoline be ignited by 
an electric spark in a cylinder? A. Yes. 3. In what 
proportion should the gas be used, mixed with air and 
introduced with a pump? A. About 1 of gas to 20 of 
air. 4. Would such a motor be dangerous? A. Not 
necessarily. The principal danger is in the storage, etc., 
of the gasoline. It might affect insurance also. 5. 
Please suggest a planfor generating the gas before in- 
troducing it into the cylinder? A. Draw the airthrough 
a vessel containing gasoline over its surface; wicks 
may be used to increase the surface. 


(1560) E. G. C. asks how to make elastic 
gelatine moulds for electroplating. A. Soak gelatine 
for twenty-four hoursin cold water,drain off the water, 
and heatinan ordinary glue pot. After pouring over 
object allow to stand twelve hours before removing. 
This is only available for rapid plating. Itmay be pro- 
tected to a certain extent by pouring over ita 10 per 
cent solution of bichromate of potash and exposing it 
to the sun, or it may be varnished, a solution of India 
rubber in bisulphide of carbon or benzole being the 
best varnish to use. Try mixing with skim milk as 
below. 


(1561) F; M. W. asked in query 1452 
about waterproof glue. W. R. D. B. writes us that 
glue mixed with skim milk will resist water after dry- 
ing. 


(1562) J. L. writes: I have tried a mix- 
ture of coal tar, glue, plaster of Paris and pitch to cover 
glassware with to make it appear like the bark of a tree 
after painting it the proper colors. It works in some 
way wellenough, only the composition does not grow 
hard enough, so that it sooner or later will come off 
again. Can you suggest me another composition for 
this purpose or some means how to harden the mix- 
ture described above? A. We would suggest that you 
use strong alum water to mix your plaster of Paris 
with. A little glycerine (10 per cent of the dry glue) 
will make glue less brittle. Withthese two suggestions 
you will probably be able to make a stronger compo- 
sition. 


(1568) C. A. writes: How many feet of 
radiating surface to each 100 cubic feet of air space 
does one need in hot water heating? What tempera- 
ture is the water usually kept at? Is itabove 212° Fah., 
heating in frame buildings, and is hot water heating 
practical ina small way? A. For direct radiation with 
the coils in room, use 1 square foot of heating surface 
to 80 cubie feet of space in ordinary rooms with hot 
water circulation. If for indirect heating by coils in 
air chambers with registers in rogms, the proportion 
may be 1 square foot to 50 cubic feet of space. Witha 
tank pressure upon the pipes from the upper story a 
full temperature of 212° or 214° may be obtained in the 
lower coils. Generally with open tank at top of build- 
ing, any temperature below 212° may be had to corre- 
spond with the outside temperature. The hot water 
system is most desirable for small houses. 


(1564) J. H. K.—There is nothing equal 
to friction, with the leather slightly damp, for giving a 
high polish on the edge of fresh cut sole leather. There 
is no varnish made or used forthe purpose. The fric- 
tion should be sufficient to just stop short of burning 
the leather. For recipes for cologne and a great variety 
of fine purfumes, see ScIENTIFIC AMERICAN SUPPLE- 
MENT, Nos. 4%2 and 486. Gum benzoin is sometimes 
used instead of vanilla, as well as with it. 


(1565) M. G. asks: 1. Is there a wax 
used in taking impressions of type for stereotyping 
which will stand the heat of melted type metal without 
melting, and if so, what is it? A. We know of no such 
material. Papier mache is now generally used. 2. I 
desire to preserve specimens of fruits of various kinds 
for exhibition. Alcohol destroys the natural color of 
the fruit and in a few months becomes discolored so as 
to prevent a fair view of the fruit. Isthere any other 
liquid which will be preferable? A. You will get some 
useful hints from the article on this subject in our issue 
of November 2, 1889, page 273. 


(1566) J. A. M.—The ‘ weather plant ” 
described by Norvack is Abrus precatorius, of the order 
Leguminose. The plant was originally a native of 
India, but is now found in the West Indies, South 
America, and other warm countries. The scarlet seeds 
with a black hilum are much used for necklaces, and 
are employed in India as a standard of weight. The 
weight of the famous Koh-i-noor diamond was ascer- 
tained in this way. The roots are sweet and taste like 
licorice, whence the name licorice bush. Other 
names are red bean and love pea. 
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TO INVENTORS. 


An experience Of fortyyears and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad. enable us to understand the 
Jaws and practice on both continents, and to possess un- 
equaled facilities for procurirg patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are Jow, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.., oftice SCIENTIFIC AMERICAN, 361 Broad- 
way New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


November 12, 1889, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.] 


Adding machine, C. H. Webb............. . «. 414,959 

Address holder for umbrellas, sticks, ete, C. 
MICH Ol ssi Fisn ces os Satis Satece ne kee sSradh veleiane doles 9% 415,116 

Adjustable chair, Edwards & Griffin... - 414,801 


Air brake, C. R. Daellenbach 
Air brake, A. P. Massey 
Alarm. See Low water alarm. 

Alcohol, apparatus for purifying wood, C.S. T. 


415,162 
~ 414,717 


wees 414,936, 

«+ 415,182 
415,174 
414,832 
- 415,102 
414,783 
414,746 
- 414,831 


Annunciator, A. T. Hess............-...-0005 
Armor plates, moulding, W. F. M. McCarty. 
Awning, W. Astrup............. 

Awning, W. H. Fullerton 
Axle bearings, oiler for railway, T. H. Symington 
Axle box, car, J. J. Anderson. 
Axle, vehicle, W. H. Wright 
Bag. See Paper bag. Woven seamless bag. 
Baling press, P. K. Dederick 
Baling press condenser, J. W. Bailey 


415,029 
« 414,671 


Bandage, for veterinary use, etc., G. T. Chapman. 414,752 
Banjo, E. Boulanger.............seeeeeee Siete, de geese vis 415,019 
Bar. See Sash bar. 

Barrel cover, W. J. Bean........ « 415,014 


414,894 
+ 415,026 


Basket, stave, J. W. Alleger.. 
Bath mitten, Cowen & Pratt....... 
Battery. See Secondary battery. 
Bed pan, W. F. Spurgin «. 415,002 
Bed, wardrobe, Appleton & Sliter.... «+ 415,013 
Beer wort or beer, aerating and purifying, A. 


Bergh: aveses, innesesucdrse sensGegwesicodestaseseees 414,673 
Bells, pneumatic apparatus for ringing, H. L. 
Roosevelt. .............ceee ences - 414,998 


Belt tightener, E. 
Bicycle, tandem, Starley & Owen.. eee 
Billet conveyer. H. S. Smith...... eesanencece 
Billiard cues, tip or head for, T. 8S. Meye 
Binder, temporary, G. V. Clifford 
Bit. See Mortising bit. 
Bituminous rock, apparatus for reducing natural 

or artificial, F. V. Greene......... «+ 415,167 
Blind, Venetian, J. G. Wilson » 414,743 
Board. See Wash board. 
Bobbin spindle or skewer, J. Warrener. ..... 
Boiler. See Steam boiler. 
Boiler, J. Baird 
Boiler, E. Gillet... UsetceSeveees 
Bolt. See Meal bolt. 
Bolts or rivets, heading blanks for, A. M. McGee.. 
Boot or shoe heel trimming machine, R. H. South- 
. 414,731 
- 414,699 


414,834 
.. 415,072 
. 415,001 

414,775 
. 414,794 


414,930 


415,135 
. 414,806 


414,949 


Bottle cover, ink, G. P. Goulding. 
Bottles, combined metallic cap and fastener for, 
H. W. Libbey 
Bottles, jacket for, Yocum & Kacer...... 
Box. See Axle box. Locomotive journal box. 
Music box. Water closet service box. 
Box ending mechanism, E. Arzt.. 
Box for jewelery, silverware, etc., ‘L. Burt 
Box for retailers’ use, J. M. & B. C. Wiltse.. 
Brake. See Air brake. Car brake. Electro-mag- 
netic brake. Vehicle brake. 


415,171 
+ 415,134 


« 414,747 
414,751 
415,010 


Brake latch, M. G. Smith ee 414,729 
Break scalper, J. B. Martin. + 415,050 
Brick mould, A. Paul........ 414,918 
Brick pallet, R. J. Stuart............. cee eeee 414,926 
Bridge, arch, J. Cowdon............. 414,859 


Bridge gate, J. F. Wistrom 
Bromides of the alkalies, 
Frerichs 
Brush, A. M. Gorbell.. ‘ 
Brush, blacking, P. Tracy 
Buckle, J. Elson 
Building ventilator, A. Wolff. 
Button, G.S. Tiffany 
Calipers or dividers, H. Suerstedt 
Can capping machine, W. S. Bacon.. 


415,011 


KW. 


A. 

« 414,835 
414,698 
«+» 415,008 
«+ 415,164 
- 414,851 
415,130 
414,954 
415,160 


making, 


Candlestick, J. P. Nessle...... ...... « 414,917 
Capstan, E. H. Whitney. ... 415,081 
Cur brake. C. V. Rote.... 14,890, 414,891 
Car coupling, R. M. Dry........... - 414,898 
Car coupling, E. P. Eastwick, Jr. . 414,899 
Car coupling, C. H. Peard.... .... - 414,919 
Car coupling, F. Robert................... » 414,920 


Car, automatic station indicator for railway, H. 


G. Krasky et al... ..-. -. 414,885 
Cars, floor for railway, D. H. Talbot... . 414,927 
Cars, sand box for, E. I. Robinson....... 414,997 
Cars, sanding attachment for, J. W. Bates... ..... 414,895 
Carbon dioxide, making. S. Cabot .............. ... 415,090 
Card setting machines, cutter for, S. Midgley...... 414,815 
Cards. foundation for, J. Moseley - 415,118 


Carpenters’ use, combination tool for, Ansley & 
SCNONCK. 05 0600s hides ue Tan seb isleis baie) caoe send 
Carpet stretcher, Walradt & Cobban 
Carriage seats, automatic recorder for, C. A. An- 
dersson . 414,963 
Carriage wheel fender, R. Brown.... » 415,021 


414,875 
414,737 


Carrier. See Parcel carrier. Sheaf carrier. 
Cart, dumping, F. 1". Lynch..............00.05 serene 414,947 
Cartridge loading machine, U. Bachmann........ . 414,964 


Case. See Elevator case. 
Map case. Show case. 


Fruit packing case. 


| Cash indicator and register. W. C. McGill.......... 415,120 
| Cadh indicator and register, W. G. Schickner. » 414,781 
| Cash indicator and register, J. Sharpe......... «+ 414,872 
| Casting armor plates, W. F. M. McCarty... » 415,173 


Casting ingots, apparatus for, J. [llingworth....... 414,841 


i Casting ribbed articles, pattern for, J. J. Hogan.. 414,705 
' Chain wheel casing. G. L. Merrill................008 414,774 
| Chair. See Adjustable chair. Exercising chair. 

‘Check hoider and check spreader, S. E. Harsh.... 415,038 


‘Christmas tree ornament and candle holder, 


Chuck, brace, S. Franci9....+..e.seeeeeeeeeee 
‘Chuck jaw, W. -L. Sweetland 
‘Churn, H. J. MeKinney.. 


1) 414.955 


. 415,054 


Scientific 


———— 


American. 
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Churn power, J. W. Johnson 

Cider or wine press, E. W. Root 

Cigar cutter, F. W. Powell. 

Clamp. See Metal tie clamp. 
clamp. 

Clasp. See Garment clasp. 


415.111 
415,126 
415,061 


Railway rail 


Cleaner. See Flue cleaner. Stovepipe cleaner. 

Clevis, plow, T. C. Belding. .............cccceseceeees 415,016 

Clip. See Detector bar clip. 

Clock or watch key, G. D. Clark...... Rede ceeees oes. 414,677 

Closet. See Water closet. 

Clothes pounder. A. E. Hebblewhite.... ........... 414,704 

Coins and receipting therefor, apparatus for re- 
ceiving, I. E. Clifford ..........0.....eeeeee . 414,795 


Coking furnace, G. A. Clark. 415,022 
Collars, making apparel, J. K. P. Pine.. «. 415,059 
Collars, making apparei, J. Squires ............ eves 414,071 
Combing machines, device for reciprocating the 
drawing-off rolls of, F. Illingworth 
Composing stands, case holding bracket for, Mil- 

ler & Gompers + 415,052 
Conduit for underground wires, H. B. Camp. 414,970 
Corrugated furnace or flue, 8S. Fox .. 414,767 
Cotton, apparatus for handling and cleaning seed, 
«« 414,762 
Cotton picker, W. k’. Snowdon.. ++ 414,924 
Coupling. See Car coupling. Hose coupling. 

Pipe coupling. Thill coupling. 
Crates, framework for, A. T. Linderman 
Crocheting or overseaming machine, Merrow & 

Stedman . 414,718 
Cushion. See Scalloped ball cushion. 
Cut-out, mechanical, J. W. Battershall 
Cutter. SeeCigarcutter. Straw cutter. 
Cutting machine, J. G. Leffingwell 
Dam for regulating channels and banks, portable, 

G. H. Lommer 


414,884 


414,715 


euiuaands eeugevaeacwisaae. eeeaiGer eae 414,913 
. 414,984 

414,862 
~ 414,853 | 


Detector bar clip, J. T. Hambay 
Diaper, C. Arnold 
Die. See Screw threading die. 
Digging wells or post holes, device for, E. G. 
Stephenson... 1... .ceceveeecsseecceseeeeeeences 
Disinfecting and deodorizing device, J. B. Dun- 
.» 414,688 
Display frame, H. Rung -. 415,065 
Distillation of ammoniacal liquid, apparatus for, 
Distilling grease and other fatty substances, G. & 
Bl. Jamssen........cceecccecee sececceccececcessecee 
Distilling pyroligneous acid, apparatus for, C. J. 
T. Burcey 


414,873 


415,133 


414,937 « 


Distilling wood, apparatus for, C. J. T. Burcey 414,938 \ 
Drawer pull, J. K. Moffett.......... a weiones de aaeeeens 414,867 i 
Drill. See Seed drill. 

Dust collector, O. Kutsche + 414,980 


Easel, lu. S. McDonald 
Electric current indicator, J. F. Mebren 
Electric energy, utilizing natural, M. W. Dewey 
Electric heater, M. B. Leonard....... ....... 
Electric indicator, Edgecomb & Terry. 
Electric indicator, F. E. Morgan. 
Electric light post, P. J. Dinn 
Electric light support, A. Dawes 
Electric machine, dynamo, H. Geisenhoner. 
Electric motor support, S. H. Short 
Electro-magnetic brake and traction increasing 
device, combined, E. E. Ries..............0ese0e 
Electroplated. clamp for holding articles to be, 
W. A. Duniap...... a . 414,860 
Elevator, W. H. Knapp. 414,712 
Elevator bucket, T. J. Walden... 414,829 


414,987 
414,866 
414,943, 
414,714 
414,879 
414,868 
oe. 414,686 

« 414,798 
414,900 
415,070 


Elevator case, A. V. Pitts...........0008 ene ease, ~ 414,721 
Engine. Fire engine. Steam engine. 

Engine lubricator, steam, C. Verniaud... ~ 414,785 
Engine stopping mechanism, H. Held. ..... ~ 414,837 


Engines, machine for milling the valve ports of, 
J. Davis. .. 
Evaporator, T. ‘Gaunt 
Exercising chair, A. F. Caldwell 
Exhibiting machine, light, F. Euphrat 
Exhibiting shoe laces, etc., case for, J. Paton. 
Extractor. See Lemon juice extractor. 
Fabric. See Woven fabric. 
Fan. electric motor, P. Diehl 
Fan motor. electrical, P. Diehl.. .. 


414,756 
- 414,696 
« 414,675 
«. 414,764 
« 414,992 


« 414,758 
414,757 


Feed trough, J. M. Le Fever... - 414,814 
Fence guard, S. B. Grubbs...... zs . 414,703 
Fence machine, W. H. McGrew.......... « 414,817 


Fence machine, slat and wire, H. Staples. 
Fence machine, wire, Page & Lamb 


415,177 
- 414,844 


Fences, swaging bench for iron, C. Hanika........ 414,770 
Fender. See Carriage wheel fender. 
File, cabinet, E. Phillips.............ccceeeesee sence: 415,057 


File, letter or document, E. Phillips 


Fire engine, W. Morrison 
Fire extinguisher. automatic, J. R. Freeman cited 415,166 
Flask for making seamless sash weights, A. S. 

OA BES 0.05 2se oS ace cdenhe ead Mbewiad Maes Boe tee 414,838 
Flue cleaner, boiler, F. B. Torrey................065 414,527 
Frame. See Display frame. 

Fruit packing case, J. L. Stevens eee 415,074 

Fruit pitting machine, G. W. Campbell.. - 414,91 | 

Furnace. See Coking furnace. Corrugated fur- | 
nace. Regenerative furnace. 

Furnace, M. H. Steele............. Aaeiniclesieiec'c ads vac 414,826 

Gauge. See Saw gauge. 

Game apparatus, R. W. Newton............ esse 414,988 


Garment clasp, A. W. Cash... 414,857 
Garment support, A. W.Cash . 414,858 
Gas burners, alarm attachment for, E. I. Harri- 


414,883 


Gas generator, carbonic acid, Feld & Siebrecht.... 414,691 
Gas lighting, automatic circuit making and break- 
ing mechanism for, W. W. Estabrook.......... 414,763 | 


Gate. See Bridge gate. 

Gates, hanger for swinging or sliding, J. T. Sar- 
414,726 
415,044 


Gearing, W. Joslin.. : 
Gears. machine for cutting lobed. J. C. Fowler.... 


414.803 
Generator. See Gas generator. 
Gimp preparing machine, A. Edwards 414,689 


Girder. lifting truss, A. Olsen ... - 414,843 


Gissware, apparatus for the manufacture of, i. 


Schulze-Berge.... ..........  ceeeeeeeees cevereee 414,727 
Glue stock, machine for cutting, F. J. Fischer..... 414,766 
Gold ores, chlorinating. J. H. Pollok «+» 415,060 
Governor, steam engine, L. C. Morgan.............. 414,816 
Grader, road, A. Bronson..........cecsecsseceeceeees 414,674 
Grain binder, W. H. Holmes............... sseeeeee 414,839 
Grain binder, W. M. Piatt.............. 415,123, 415,124 
Grain meter, rotary, R. & A. Bohnenblust........., 414,750 
Grave protector. L. Hahn...............06+- « 415,107 
Grinding machine, Strattan & McCulloch 415,004 
Guard. See Fence guard. 

Gun lock, H. Comstock......:..... +02... eee -414,796, 414,797 


ve. 415,039 
s+ 415,028 
414,690, 


Gun, magazine, C. G. Harston 
Hame, F. L. Crosby... ... 
Handle. F. H. Eldridge... 


Harness loop, C. V. Bauer . 414,790 | 
Harrow. J. A. Beard.... ... 414,896 
Harrow, C. La Dow.... srecerereccccercccees AOsL1d 
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Harvesters, grain shocking attachment for, L. 
Millefey. :.ccos Pasi wane oben ooebe eeainewe tsads - 414,776 
Hatchet, W. Fowler.. 414,692 
Hay rack, L. Riedel.. 26 « 414,824 
Heater. See Electric heater. “Tank heater. Water 
heater. 
Hinge, A. T. Williams. . 
Hinge, gate, P. C. Zimmerman 
Hinge, lock, J. S. Baker 
Hinge, trunk, H. T. Helbing 
Hob nail, W. R. Wilcox +» 415,181 
Holder. See Address holder. Check holder. 
Nozzle holder. Pantaloons holder. Paper 
roll holder. Rope or line holder. Telephone 
receiver holder. Wig holder. 


«+ 415,083 
414,932 
415,036 
414,905 


Hook. See Snap hook. 

Horse blanket, C. G. Broyhill......... . 415,089 
Horse blanket fastening, I. W. Bates 414,672 
Horse detacher, W. B. Walker..............6. « 414,929 


Horseshoe pad, M. S. Starkweather 
Hose coupling, N. J. Pritchard 
Hotel indicator, W. C. Grafton.......... 
House. See Portable house. 

Hub and axle, vehicle, W. H. Wright.......... 
Hydrant, T.S. McElhose... 
Igniting and extinguishing apparatus, H. A. 


eee 414,830 
415,119 


Chapins cses ceased eciaee sce h asec tes te seaaee’s 414,941 
Indicator. See Cash indicator. Electric indi- 
eator. Electric current indicator. Hotel indi- 


eator. Street or station indicator. 
Inking pad, S. T. Smith ............. ...... 414,846 to 414,848 


Insect screen, J. W. Boughton -- 415,018 

Interlocking switch and signal, J. T. Hambay..... 415,168 

Iron. See Sad iron. 

Ironware, enameled, C. Comstock............ Oeeeeee 415,161 

ironing machines, reversing mechanism for, J.J. 
Daley.......0..cccecescccccecccccoee ie eeeeeese sins 415,094 

Jack. See Wagon jack. 

Jeweling tool, J. Thomas........... eae «ee 415,006 

Joint. See Railway rail joint. 

Kettle, W. R. Walton. .........ccc cee eee cee ceenes seeee 414,850 

Key. See Clock or watch key. Watch key. 

Knife, R. J. Christy we 414,975 

Knitting machine, circular, W. H. Kelly... « 414,863 


Knitting machine feeding device, circular, G. D. 
414,865 
Label attaching machine, Parker & Ross.. -» 414,991 
Lacing hooks for shoes, manufacture of, H. H. 
Cummings 414,684 
Lamp, A. L. Clark .......... : . 414,753 
Lamp, incandescent electric, @. W. Wilson, 414, 741, 414,742 
Lamp, regenerative burner, J. F. E. W. Schmidt... 415,067 
Lamp socket, incandescent, S. Rodman, Jr. 414,922 
Lamp wick raiser, L. Henkle 415,108 
Lamps, cut-out for incandescent, T. D. Bottome.. 414,792 
Lamps, street lamp post for electric, F. U. Adams 414,935 
Lamps, suspension device for, D. Carney.......... 414,940 
Lamps, wick raiser for central draught, J. C. Mil- 


414,948 


Lathe attachment for turning wrist pins, P. F. 
Sie alata b'S, Sia glehnse re niats Seeders Side averaged oles teeceeees 414,897 
Lathes, tool post for, D. Williamson 414,788 
Lead, manufacture of white, T. D. Bottome. 414,935 


Leaf turner, J. Miller........ 1... ccc. ce sence eee +e. 415,051 
Lemon juice extractor, J. P. Manny......... 415,048, 415.049 
Letter opener, W. R. Morse 414,856 


Lighting device, L. A. Roberts - 414,889 
Liniment, O. F. Brown « 415,020 
Liniment, B. C. Gochenouer.. . 414,769 


Lock. See Gun lock. Nut lock. Permutation lock. 
Lock, E. J. O’Keefe.. 
Lock, W.H. Taylor.. 
Locomotive journal box, E. Meseke. 
Locomotor, electric, J. R. Finney...... 
Log dogging apparatus, W. J. Perkins. 
Loom, C. A. Littlefield. ... 
Loom lever, Wyman & Gordon...........-.... 


414,720 
415,178 
414,982 
415,165 
414,994 
414.864 
414,852 


Loom stopping mechanism. Beck & Graichen..... 414.854 
Loom temple, A. Isherwood «+ 415,041 
Loom temple, C. A. Littlefield » 415,172 


Looms, pile cutting mechanism for double pile 
fabric, A. C. Bachman ~. 414.670 
Low water alarm, W. I. Page 414,990 
Lubricator. See Engine lubricator. Pulley lubri- 
cator. 
Mallet, G. B. Goddard. ....... aie ese ss hasiaiete ss 
Map case and holder, I. W. Henderson.... 
Match safe and box, combined, H. J. Grimm. 
Meal bolt, C. P. Steinmetz................: 0 ee eeeeres 
Medicine, remedy for dyspepsia, O. FE. George... 
Metal by electro-deposition, apparatus for ob- 


» 414,808 
414,935 
414,702 
414,925 
. 414,901 


taining sheets of, C. C. Coffin.................... 415,024 
Metal, machine for galvanizing sheet or plate, J. 

Pat OD iis cade en cecies cus eeccesswceae ees « 414,951 
Metal tie clamp, I. 8S. McGiehan .. 414,778 
Metal, reducing, W. A. Koneman................. +. 414,713 
Meter. See Grain meter. Rotary meter. 

Mill races, device for clearing the gratings of, 

Rakes & Biler8.............scccscscseceseceet ences 414,887 
Mould. See Brick mould. 

Moulders, picker rod for, H. R. Travers............ 415,179 


Monkey wrench, W. H. Kaltenbeck.... » 414,772 


- 414,978 


Mortising bit, A. Kappler. 
Motor. See Fan motor. 
Mower, lawn, T. R. McDonald...... OTE eT - 414,842 


Music box, H. A. Gautschi 
Music leaf turner, J, Reisinger 
Nail. See Hob nail. 
Nail making, distributing, and driving machine, 
F. F. Raymond. 2d... 
Nailstrip, J. R. Prouty 
Necktie fastener, F. C. Fairbanks 
Nozzle holder, J. Grams ...,.......... 
Nut lock, C. Ives........ .. + 
Nut lock, T. D. Jones 
Nuts. implement for removing, J. M. Martin. 
Oil burning apparatus, G. D. Streeter 
Oil, oxidized linseed, C. H. Robinson.. 
Oil, thickening linseed, C. H. Robinson..... 


415,034 
+ 414,870 


414,952 
415,175 
414,765 
414,881 
414,708 
a 415,043 
wee 415,114 

- 415,075 
414,724 
414,722, 414,72:3 


Ore concentrator, H. J. Anderson...........0.0..65 414,962 
Ore separating and amalgamating machine, A. 
Custer « 414,685 


- 414.706 
. 415,027 


Ore separator, W. Hooper..... 

Overshoe attachment, H. B. Crampton. 

Packing, metallic, J. M. Guibal 414,882 

Packing, piston, F. Devlin wee 415,097 

Pad. See Horseshoe pad. Inking pad. Thera- 
peutic pad. 


Padlock, permutation, S. H. Logan................. 415,046 
Pan. See Bad pan. 

Pantaloons holder, W. M. Smith................006- 414,730 
Paper bag, E. E. Claussen.................00e008 sees 414,679 
Paper bags, making, J. Arkell +» 414,934 
Paper box machine, H. A. House . 414,840 
Paper box machine, J. A. Pratt.... « 414,822 


. 414,923 
415,115 
414,886 
« 415,091 
. 414,739 
. 414,744 
414,985 
414,759, 414,761 


Paper roll holder and cutter, W. S. Reynolds.. 
Parcel carrier or holder, M. Medart... 

Parer, vegetable, W. E. Brock 
Pegging machine, F. Chase.... . 
Pen, E.C. Wiley..... 
Pen, W. W. Winton. 
Permutation lock, J. H. & T. D. Morris. 
Phonogram blank, T, A. Edison.. 
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Phonograph, T. A. Edison...................c00e000e 
Photographic films, roller holder for, T. Tay)or.. 
Pile, R. Gray 
Pile, metal, R. Gray............. 
Pipe and nut wrench, B. Donahue. 
Pipe coupling, k’. G. Botsford . 
Pipe wrench, chain, C. L. Mahnicke.......... 
Piston, self-lubricating, D. B. Morison... 


414,760 
414,735 
+» 414,700 
«+ 415,037 
. 414,799 
+ 414,855 
wee 415,047 

« Ald, 777 


Planing machine, E. F. Autenrieth. «- 414,833 
Planter, A. Leffel.......... Seica'ed cere, . 414,912 
Planter, corn, C. A. Anderson........ . 415.012 
Planter, corn, G. D. Baird... ..... 414,785 
Planter, cotton, Johnson & Mitchell... «- 415,012 
Plow, C. C. Gregory.............5 cesses eeees « 414,701 
Plush finishing machine, P. Van den Esch 415,009 
Pole, carriage, J. R. Freeland..............005 - 415,101 


Polishing machine, H. C. Oberholtzer.... 
Portable house, G. L. Harvey. 


415,121 
414,976 


Post. See Electric light post. 
Power. See Churn power. 
Press. See Baling press. Cider and wine press. 


Printing press. Stamping press. 
Printing form and means for securing the same 

in place, flexible, W. C. Wendte... ....... Meian’s 415,132 
Printing frames, vignetting attachment for, S. D. 


FPO e.s odie eavint aces Cine yee caiea cance ee ees 414,811 
Printing machines, adjustable gearing for, J. T. 

King.......... 414,979 
Printing press Billstein & Snediker. -. 414,791 
Printing press, G. W. McElhone...............-..6: 414,869 
Printing press set-off mechanism, C. B. Cottrell... » 414,680 
Projectile, G. H. Ogilvy.......... cece eee ec eee . 414,989 
Propeller for boats, vibrating, S. A. Wight........ 415,082 
Propelling mechanism for boats, B. Kenoyer...... 414,711 


Protector. See Grave protector. 

Pruning implement, C. Dunham............ ....... 414,974 
Pulley lubricator, loose, J. B. Rhode + 414,888 
Pulleys, making sash cord, C. O. Case « 414,972 
Pump. oil well, F. Osborn «. 414,820 
Pump, steam, F.C. Olin « 415,055 
Pumps, valve motion for steam, J. J. Tonkin 414,956 


Puzzle, H. L. Motter.............200eeeee . 414,986 
Rack. See Hay rack. 
Railway cable, H. A. Pierce........cccescceccesesene 414,821 


Railway, elevated, Rodgers & Mee......... 
Railway rail clamp, I. S. McGiehan 414,779 
Railway rail joint, J. W. Walsh ~ 415,079 
Railway rails, constructing railway cross ties of, 

A. Durand 
Railway rails in chairs, wedge or key for securing, 

T. Despiau 
Railway rails into flat plates, mechanism for con- 

verting, A. Durand.. 
Railway rails, tie and clamp for, Robert & Est- 

wick, Jr . 414,921 
Railway signal, electric, W. P. Kookogey.. 414,778 
Railway track, J. H. Clarke................- -- 415,092 
Railway vehicles, rubbing iron for, W. Wright.... 414,745 
Railways, device for wire cable, I. E. Culver. 414,681 
Railways, drum for cable, J. Walker 414,958 
Rain conductor, automatic, J. A. W. lusti. - 415,109 
Range finder, naval, Nordenfelt & Middelboe..... 414,819 
Rattan furniture, E. L. Taft.... .............. eves 414,781 
Rev]. See Sand reel. 
Refiector for locomotive headlights, E. C. Glazier 414,807 


- 414,825 


415,032 


414,878 


Refractory composition, T. B. Kerr.. «+. 415,170 
Refrigerator, C. V. Hill...............266 ++ 414,807 
Regenerative furnace, H. Swindell et al.. « 414,874 


« 415,005 


Rein button, G. W. Tallman.. 3 D 
» 414,849 


Rein support, W. C. Vajen.. ‘ 
Rivet, H. H. Cummings... «. 414,682 
Rivet making machine, H. H. Cummings.. wees 414,683 
Rivets, manufacture of hollow, H. H. Cummings. 414,755 
Rope or line holder, W. H. Holder +» 415,169 
Rotary meter, double piston, H. F. Gaskill .. 414,694 
Rule, pocket folding, Dauchy & Roberts. ... +. 414,877 
Sad iron, G. Heidel . 414,836 
Sand reel, D. J. Thayer .. 415,076 
Sash bar, metallic window, H. Schuhmann «» 415,068 
Saw filing machine, J. W. Green .. - 415,106 


Saw gauge, G. M. Ciendinen....... F 415,023 
Saws, forming teeth on cotton gin, H. V. & C. F. 
Scattergood « 415,066 


. 414,748 


Screen. See Insect screen. 
Screw machine, G. Heyne 
Screw threading die, J. N. Severance.. 
Seam pressing machine, C. W. Collyer. 
Secondary battery, W. Roberts. 
Seed drill, W. Huggins.. e 
Selling device, coin-operated, D. Olmsted. ead sears 
Separator. See Ore separator. 

Separator, B. J. Corcoran... 
Sewing machine, T. R. Rossiter.... 
Sewing machine cording attachmen}, T. R. Ros- 


«414,906 

415,089 
414,754 
414,053 
«414,707 
414,950 


415,093 
414,999 


415,000 

415,035 

.. 414,914 

». 415,064 

Shaft support, P. F. O’Dwyer............ ....c5 asee 415,163 
Shaping machine table, Bear & Paxman. «+ 415,015 
Sheaf carrier, A. Jewell «+ 414,909 
Shearing machine, G. Richardson . ~ 415,025 


415,098 
414.493 


Shingle machine, F. J. Drake 
Shingle packing machine, W. J. Perkins.. 


Shoe, turned, J. S. Titcomb... ......... ~ 415,077 
Show case, dust proof, E. Phillips.... ............. 415,058 
Signal. See Railway signal. 

Skate, T. H. McQuown........ ... eee eee ee eee « 414,915 
Snap hook, R. M. Dillard..............6- 415.030 


415,108 
414,728 
415,025 
. 414,902 


Snow plow, E. J. Godard 
Soldering machine, can, 8. J. Seneca. 
Spinning mule, Conley & Andrews 
Spoke drawer. J. M. Germann.. 
Spring. See Vehicle spring. 

Sprinkler, F. Splitstoser 414,732 
Stair cases, construction of, L. Wagner............ 415,078 
Stamp, atmospheric, C. H. Krause... -» 414,916 
Stamping press, steam, H. W. Dopp.. 414,687 
Steam boiler, J. M. Lachlan «+ 414,911 
Steam engine, W. E. Clarke 2. ALB LST 
Store service apparatus, W. S. Duvall . 415,099 


Watch case spring. 


Store service apparatus, switch for, W. T. Rand.. 414 780 
Stove and reservoir therefor, oil, J. S. Williams... 414.0:0 
Stove, hot blast, V. O. Strobel..............e. scenes 444734 
Stovepipe cleaner, Kem & Jackson........... «.--- 414,813 
Stove, straw burning, R. O. Peyton » 415,122 
Stove, trash burning, G. C. Werner... 414,931 


» 414,736 
414,916 
414,969 
« 414,977 


Stove, vapor burning, H. M. Vaughan. 
Strap attachment, W. Nelson 
Straw cutter, H. Bohmer 
Street or station indicator, C. H. Jenne.. 
Switch. See Interlocking switch. 


Tank heater, C. F. Edminster 414,800 
Telescope objective, C. S. Hastings... » 415,040 
Telephone receiver holder, H. M. Wilson.......... 414,961 


Temperatureregulating apparatus, D. W. Thomp- 
a . 415,007 
414,716 


Terra cotta construction, J. Lynch 
Theatrical appliance for optical illusions, W. B. 
saasseonasceeotecessonpppessceeses £10,084 
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« 415,085 
Therapeutic pad, G. H. Berns..... « 414,967 
Thill coupling, Holtzman & Forsyth . 414,946 
Thill coupling, D. D. Whitney.............. see. 415,180 
Thrashing and separating machine, G. White...... 414,738 
Thrashing machines, tooth for the cylinders of, 

W. 4H. & J. Butterworth, Jr... ee 419,136 
Tle. Ass MOtZnePes tans ck ce hes ase oa eo da oan Ons 414,719 
Tobacco, metallic fastener for, S. W. Reynolds... 414,845 
‘Tooth crown, artificial, C. M. Richmond.... .. .... 414,995 
Toy, J. E. Scott +. 415,176 
Trap, M. B. Nicbolson.... ... . 414,818 


Trestle, coal stock, C. C. Rose.. 
Tricycle, F. White........ ........ 
Trioxybenzophenone, R. Bohn 
Tripod, J. F. Godillot............... 


414,725 
Searels aoc 414,960 
+ 415,088 
. 414,903 


Tripping machine, electro- mechanical, TK 
GOYNOR cc oie d oh cn oes She te Ve RenSeees ee eeae wothes 414,695, 

Trough. See Feed trough. 

Truck. cable car, J. Stephenson 414,783 


Truck for street railways, W. Joslin. . 415,112 


Truss, J. S. Blackburn . 415,087 
Truss, V. Fischer..... 5 . 414,880 
Truss, J. O. Stephens..............ecceeeee veces .. 415,073 
Tunneling machine, R. Stanley............... cee ee 414,893 


Typewriter drop cabinet, Mighell & Gladwin. . 414,933 
Typewriters, etc., cabinet for, L. G. Billings....... 414,968 
Typewriting machine, A. B. Reid................... 415,063 
Typewriting machines, line feed mechanism for, 
TN Big@low sis cc: oo. oka Hee lasers Sree ewes be setes 
Umbrellas or parasols, detachable cover for. D. C. 
Hischel so. scsdesesde eve Vewt > 2 a usa en aewees vas 414,861 
Urethral irrigator and dilator, F. J. Lindenschmidt 414,981 
Valve, pressure reglating, J. M. Foster............+ 414,975 
Vegetables, tool for peeling or scraping, 
Hirschel..............665 s 
Vehicle brake, J. M. Hardin. 
Vehicle running gear, H. W. Frackmann 
Vehicle running gear, Sharpe & Carson... 
Vehicle seat back, C. Bew 
Vehicle spring, E. Cook 


414,749 


«+ 414,908 
. 414,904 
414,693 
«+. 414,892 

- 415,017 
414,876 


Vehicle wheel, Morsman & Higby.................. 415,117 
Vehicle wheel, F. E. Southard............ F « 414,782 
Vehicles, spring platform for, F. G. Davis......... 415,096 


Vending apparatus, J. A. Williams 
Ventilating subways, I. L. Johnson... 
Ventilator. See Building ventilator. 
Violin tail piece, F. P. Snow 
Wagon jack, J. W. Clark....... ........6.5 
Wagon seat fastener, Van Horn & Lathe.. 
Wash board, G. P. Fuller 
Washing machine, C. A. Japhet 
Washing machine, W. Slipher... 


414,923 
.. 414,678 
.. 414,957 
.. 414,805 
.. 414,710 
. 415,129 


. 414,928 


Washing machine, W. T. Venable 

Waiter, table, M. G. Tousley................eeeeeees 415,131 
Watch bow fastener, F. L. Turner................6 414,823 
Watch case bow, E. C. Chappatte. « 414,793 
Watch case spring, J. D. Ewing ..............0.6.6. 414,802 
Wateh key, R. H. Franklin.................008 ceeee 414,804 
Watch, stem winding and setting, 1. Goddard..... 414,697 
Watches, decorating, L. Favre........... ........05 415,100 
Water closet service box, J. Crawford.............. 414,942 


Water closet, siphon, W. Scott ..... 
Water closet valve, J. Eckersley. 
Water heater. G. W. Butterfield. . 
Weaving plain one-ply fabrics, A. ‘D. Emery, 

415,139, 415,144 


- 415,128 
415,033 
. 414,939 


Weaving seamless bags, E. D. Emery.............. 415,149 
Weaving seamless bags, A. D. Emery....415,155 to 415,157 
Weaving seamless hip pockets, A. D. Emery. 415,158 
Weaving seamless side pockets, A. D. Emery. . 415,159 
Weaving two-ply fabrics, A. D. Emery.... ....... 415,145 
Weaving two-ply figured fabrics, A. D. Emery.... 415,146 
Wheel. See Vehicle wheel. 

Wheel wrench, G. T. Hutchinson ................... 414,971 
Whiffietree, C. H. & F. Kelly ~-- 414,812 
Wig holder, A. F. Godefroy . 415,104 
Windlass, J. S. Baker.. . 415,036 
Windlass, ship, E. H. Whitney. . 415,080 
Window, J. Barr................ «+. 414,965 
Window. T. J. Daniel ................cceeeee eee +» 415,095 
Window casement, metallic, H. Dugmore. . 414,944 
Wire, reel for winding, D. Grove.... ............0.5 414,809 
Wood shaping machine guard, C. Rudolph et al... 415,127 


Woven fabric, A. D. Emery........415,158, 414,140 to 415,143 
Woven figured fabric, two-ply, A. D. Emery....... 415,147 
Woven seamless bag, A. D. Emery, 
415,148, 415,150, 415,153, 415,154 

Woven seamless hip pocket, A. D. Emery.......... 415,152 
Woven seamless side pockets, A. D. Emery........ 415,151 
Wrench. See Monkey wrench. Pipe wrench. 

Pipe and nut wrench. Wheel wrench. 
Wrench, V. J. McDonnell................0:eeeeee oe 
Yarns and textile fabrics, machine for fulling, 

washing, scouring, cleaning, and beetllog, W. 

A. L. Hammersley....... ccc eee cee cece eee eee eee 


415,183 


414,810 


DESIGNS. 


Badge, E. M. Requa 19,426 


Belt clasp, W. L. Star .. 19.428 
Bonnet, child’s, E. J. Lyne! wees 19,424 
Box, W. C. Estes.. 19,417, 19,418 
Disb, R. L. Johnson.. é . 19,423 
Mirrors, etc., back for hand, G. L. Crowell, eats . 19,411 


Stove, cooking, J. Dwyer 
Stove, heating, J. Dwyer 


19,413, 19,415 
-- 19,414, 19,416 


Tableware, H. J. Smith..... a . 19,427 
Type, font of, G. F. Giesecke.................. 19,419, 19,420 
Typewriters, etc., cabinet for, L. G 19,410 
Umbrella stand, H. W. Beeston .............. 19,408, 19,409 
Upholstery and shade trimming, G. S. Hensel...... 19,422 
Upholstery or shade trimmings, G. S. Hensel... ... 19,421 
Vehicle body, J. H. Osborne..................008 .-. 19,425 
Wrenches, insertible jaw for, B. Donahue........ . 19,412 
TRADE MARKS. 

Bed springs, E. A. JON@S....... 0... cece e cece eee ee eee 17,189 
Canned corn, beans, and succotash, H. C. Baxter.. 17,184 
Canned salmon, Northern Packing Company....... 17,191 
Canned vewetables, fruits. fish, oysters, and 

meats, H.C. Baxter......... 17,185 
Cigars, W. Straiton... 17,193 
Eyeglass and spectacle frames, glasses for, John- 

ston Optical Co............. cee cee cee cece eetetees 17,188 
Gum, chewing, C. T. Heisel........ «.. 17,187 
Petrolatum, Stenger & McKee... ........... -. 17,192 
Shingles and sawed lumber, Chaffe & Athens... ... 17,186 
Stoves and ranges, heating and cooking, Michigan 

Stove Company............ee cece eens os Ne tictea »--- 17,190 


A Printed copy of tne specitication und drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore 
going list, provided they are simple. at a cost of $40 
each. If complicated, the.cost will bea little more. For 
fuli instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may alao be obtained. 


‘Modvertisements. 


Inside Page, ench insertion - - - 75 cents a line. 
ck Page. ench insertion - - - $1.00 n line. 


Tha above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is setin agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


| SEBASTIAN, MAY &CO’S 


Improved Screw Cutting 


in LATHES) 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on trial. § 
Catalogues mailed on application. 
165 W. 2d St., Cincinnati, O. 


“Tats 


IMPROVES pIME LIGHT 
a sLANtea| «CO 
: SANT ERINS 


SU B.COLT:&:Co:, 
civic New Yoru. 


USE ADAMANT WALL PLASTER 


Itis Hard, Dense, and 
Adhesive. Does not check 
or crack. It is impervious 
|. to wind, water, and disease 
- germs. It dries in a few 
hours. It can be applied in 
taal a any kind of weather. It is 
in general use. Licenses 
granted for the mixing, 
using, and selling. Address 


ADAMANT MFG. C0. 


71 +E. Genesee Street, 
_ Syracuse, N. Y. 


ICE-HO Us 8 E AND REFRIGERATOR. 


irections and Dimensions for construction, with one 
llustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at atemperature of from 34° to 36°. Con+ 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 
eres 10 cents. To be hadat this officeand of all news- 
lers. 


“Star” 
Foot Lathe 


Screw Cut- 
ting Auto- 
matic Cross 
Feed, etc. 


Scroll Saws, H Catalogue 
Circular Free 
Saws, Lathes of all our 
Mortisers. al Machinery. 


Senece Falls is Mie. Ga 695 Water St., Seneca Falls, Ni Y. 


SPECIAL NOTICE! 


We have just issued a Catalogue and Price List 
of Mining. Tunneling, and Quarrying Machinery. 
This catalogue will be mailed free to contractors, 
engineers, and to any one engaged or interested in 
rock excavation or compressed air. ‘Vo all other 
persons it will be sent on receipt of 50 cents in 
postage stamps. 

INGERSOLL-SERGEANT ROCK DRILL Co., 
10 Park Place, New York. 


RAND DRILLCo 23 Park Place new eer 


ELECTRO MOTOR. SIMPLE, HOW TO 


make. ByG.M.Hopkins.—Description of a small electro 
motor devis ed and constructed with a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, 641. Price 10 cents. To be had at 
this office and from all newsdealers. 


CATALOGUES FREE_TO 


GOOBNOW  & ANVAGHT MAN 


CABINET WOODS 


and VENEERS, 


FRET SAW or BRACKET WOODS, 


PLANED READY FOR USE 
Send stamp for catalogue. 


HENRY T. BARTLETT, 2°° NEWT GREET? 


NEW YORK. 


, 93 PRINTING PRESS 


Yor cards, labels, ete. Circular press, $8. 
ee Size tor sniall newspapers, $44. Rotary 
‘ jobber, 9x13, $100. Do all your own print- 
ws ing and advertising. Full printed rules 
Cassi» for type-setting, etc. Send 2 stamps for 
qealogue of presses, type, cards, ete., to 
factory. KELSEY & CO, Meriden, Conn,” 


THE GIRARD HYDRAULIC RAILWAY. 


—Description of arailway which has excited much tech- 
nical interest in Europe and America, and which threat- 
ens to revolutionize both the method and speed of 
traveling, when t.he expense of Jaying the line shall have 
been brought within mocerate limits. With 8 figures. 
Contained in SCIENTIFIC AMERICAN SUPPI.EMENT, 
No. '717. Price 10 cents. ‘'o be had at this office 
and from all newsdealers. 
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QURREAURERS . 


WN Ns ESTOS PACKING CO 
SEE 


TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goss into allthe States and Territo- 
ries, and is read in ali the principal libraries and reading 
rooms of the world. A_ business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intiuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a listof publications in wnica yuu decide it is 
for your interest to advertise. This is trequently done, 
for the reason taat tne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of tiret column of this page, or ad- 


dress 
MUNN & CO., Publishers, 
361 Broadway, New York. 


RESSES. 50 TO S00 TONS, 


by Hand or Power. 
For almost every purpose requiring pressure 


BOOMER & BOSCHERT PRESS CO. 
for 155 West Water Rtreet, 
Catalogue, Syracuee, N. ¥., U. 8 A. 


THE PHONOGRAPH.--A DETAILED 
description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in SCIENTIFIC AMERIOAN SUPPLE- 
MENT, No. 632. Price 10 cents. ‘lo be had at this 
office and from all newsdealers. 


APPARATUS 


AND 


MATERIAL 
HANSON, VAN WINKLE & CO. 
NEWARK,N.J. 

92 LIBERTY ST.N.Y. 


TYPEWRITERS 


Send for Ace Illustrated Catalogue describing all Ma- 
chines. Largest stock in America. 
New or Second - hand Typewriters of all makes. 
Machines Rented in any part of the country. Supplies in 
abundance. Prices the lowest. 


NATIONAL TYPEWRITER EXCHANGE, 
161 La Sulle Street, Chicago, III. 


VELOCITY OF ICE BOATS. ACOLLEC. 


tion of interesting letters to the editor of the SCIENTIFIC 
AMERICAN onthe question of the speed of ice boats, de, 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Tlustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIG 
AMERICAN SUPPLEMENT, No. 214. Price 10 certs. To 
be had at this Office and from all newsdealers. 


<3: Penberthy Automatic Injector. 
j=\ Cost less than others and do equal work. 
=, Lift 20 feet and work from head as well. 
Restart themselves and require no watch- 

wm) ing. Will lift through hot pipes, work 
from 25 to 150 Ibs. pressure. Parts remov- 
able without disconnecting, also in- 
)\ terchangeable. Send for pamphlet. 
Penberthy Injector Co., Detroit, Mich. 
Donegan & Swifts, ‘V4 Fulton St., 
New York. Park & Lucy, San Fran- 
cisco. L. M. Rumsey Mfg. Co., St. 
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RGHITECTURAL  ROOKS 


‘Useful, Beautiful, and Cheap. 


'o any person about to erect a dwelling house or sta- 
’ ble, either in the country or city, or any builder wishing 
to examine the latest and best plans fora church.school 
house, club house, or any other public building of high 
| or low cost, should procure a complete set of the ARCHI- 
TECTS’ AND BUILDERS’ EDITION of the SCIENTIFIC 
AMERICAN. 

The information these volumes contain renders the 
workalmost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
findthe work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tiou and approximate cost. 

Seven bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
andremit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


» Lightning Well-Sinking Machinery, 
\ Makers of Hydraulic, Jetting, Revolv- 
\ ing, Artesian, Mining, Diamond, Tools, 
WwW lis & Prospecting. Engines, Boilers, 


e 
Nise Mills, Pumps, ete., SoLp on 
TRIAL. An ENCYCLOPEDIA of 
1,000 Engravings, Earth Stratifica- 


i, tion, Determination of Miner- 
th als and Quality of Water. 
i» AQ Gives Light, finds Gold. 
> . Mailed for 25 cts. 
Gas Book 25 cts, 
The American 
Well Workus, 
AURORA. ILES. 


ICE-HOUSE AND COLD ROOM.—BY R. 


G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, 59. Price 10cents. To be had at this office 
and of all newsdealers. 


cientific Rook — 


RECENTLY PUBLISHED. 


ages, includ- 
Will be 
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Our new catalogue containing over 100 
ing works 00 more than fifty different subjects. 
mailed free to any address on application. 


MUNN & CU., Publishers Scientific American, 
361 Broadway, New York. 
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SLIFEGHORT-WRITE Way | FE SLIFEGHORT-WRITE Way | oWRITE YP WX ny 


is TOO THE 
Address: The me one 
Machine Co., Hartford, Conn; 
New York Office, 237 Broadway. 


a 


THE SOLAR SURFACE DURING THE! 


Last Ten Years.—A paper by Rev. 8S. J. Perry, D.Sc., 
presenting the results of observations of the same made 
at Stonyhurst College Observatory, and touching upon 
the work of others in the same line of research. Con- 
tained jn SCIENTIFIC _AM¥ERICAN SUPPLEMENT, No. 
716. Price 10 cents. To be had at this office and from 


3 TRUCK WHEELS 


MP CLARK'S inox 
tRON 
AND CASTERS, 
Noiseless Rubber-Tired Truck Wheels 

AND CASTERS, 
that save al] wearing of fioors. 
9 Also, COMPLETE ‘TRUCKS. 
Catalogue free. 


CEO. P. CLARK, 


Box L, Windsor Locks; Conn. 


it 


Gas 


HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA., Builders of High Class 
Steam Engines, Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grovved. 


BARREL, KEG, 


Hogshead, 
AND 
STAVE MACHINERY. 


Over 50 varieties manu- 
factured by 


'E & B, HOLMES, 


Chamfering, Howeling, and Crozing. BUFFALO, N. Y. 


SEWAGE WORKS FOR SMALL AND 


Large Towns.—Description of the sewage works of King- 
ston (England), in which the sewage is treated by, the 
Native Guano Company ssystem. With1 figure. Con- 
tained in SCIKNTIFIC AMERICAN SUPPLEMENT, 
716. Price 10 cents. 
from all newsdealers. 


No. 
To be had at this office and 


BARNES’4 


I feel 30 highly pleas- 
ed with your Veloci- 
pede Foot Power with 
seat, that L wish to 
add my testimony to 
its superiority. I did 
not expect to like it, 
but having used the 
Velocipede Power, I would have nothing 
else. It so greatly. lessens the fatigue of 
m using foot power, in fact, it may be said to 
be almost without fatigue, and is a steadier motion. 1 
only wish I had known of it sooner. Send for catalogue. 
W.F.& J. BARNES CO., 999 Ruby St., Rockford. Ill. 


DEMAND THIS, PUMP _~ 
OF YOUR No are 
DEALER 


OR WRITE | 
ee 59 US FOR PRICES. 
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Van Duzen’s PATENT 


4 VaANDUZEN & TIFT. 


SOLE MAKER : 
CGNCINNATH. 
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© 1889 SCIENTIFIC AMERICAN, INC. 


OIL WELL SUPPLY CO. Ltd. 


91 & 92 WATER STREET, 
Pittsburgh, Pa., 
Manufacturers of everything needed for 
ARTESIAN WELLS 


for either Gas, Oil, Water, or Minera] 
Tests, Bo ‘ilers. Engines, Pipe, 
Cordage, Drilling Tools, etc. 
Illustrated catalogue, price 
lists and discount sheets 
on request. 


THE MODERN ICE YACHT. — BY 


Geo. W. Polk. A new and valuable paper. containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, must approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained ih SCLEN- 
rice 1 
To be had at this office and of all newsdealers. 


ARTESIAN 


Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 5¢ 
to 3000 feet. Weaiso manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
400 ft. Send 6cents for illustrated 
catalogue. Pierce Artesian 
and Oil Well Supply Cov, 
80 Beaver Street, New York. 


ICE-BOATS — THEIR CONSTRUCTION 


and management. With working drawings, details. and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.£. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the saile 
ing and management of ice-boats. Price 10 cents. 


TIFIC AMERICAN SUPPLEMENT, No. 6:24. 
ceuts. 


After Being on the Market Four Years 


me “ACME” Still Leads, 


Sizes One, Two, Three, and 
Four Horse Power. Arranged 
j for either NATURAL GAS or 
% Kerosene Oil fire, as ordered. 
No extra insurance required on 
account of the oil fire. Send for 
catalogue giving full partic- 
ulars and prices. 

Rochester Machine Tool 
Works, Rochester, N. ¥. 


PILE DRIVING MAcHINEry: 


Send for 1890 cata- 
logue. Vulcan Iron Works, 80 N. Clinton St., Chicago. 


The Stevens Portable Mills 
For CORN and FEED Grinding. 


Genuine French BUHR STONES 
POWER CORN SHELLER. 
Prices below the lowest. 


A. W. STEVENS & SON, 
AUBURN, N. Y. 
Also Mfrs.of Threshers and Engines. 


Oil 
Tank. 


Acme Automatic Safety 
Engine,‘ Stationary.” 


PATENTS! 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years’ 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada. and Foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining fullinformation about Patents and how to PrO- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN & CO.,, Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OF FICHS.—No. 622 and 624 F Street, Pa 

‘ cific Building, near 7th Street, Washington, D C. 
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Founded by Mathew Carey, 1785. 


HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers, and Importers, 
810 Walnut 8t., Philadelphia, Pa., U.S. A. 


Our new and Revised Catalogue of Practical and 
Scientific Books, 84 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 
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Scientific American 


ESTABLISHED 1846. 
The Most Popular Scientific Paper in the World. 


ar, including Postage. Weekly. 


Only $3.00 a Ye 
52 Numbers a Year. 


This widely circulnted and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large ramber of 
original engravings of new inventionsand discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, ete. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
£xpress Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders,drafts, etc., pay- 


able to 
MUNIN & CO., 
361 Broadway, New York. 


TEE 


Scientific American Supplement. 


This is a separate and distinct publication from 
Tu SCIENTIFIC AMERICAN, but is uniform therewitb 
in size,every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE ScIeNTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanica) Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Pricefor the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $1.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMERICAN, 


Building Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors. and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
ailied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as wellasthe more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50a year. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


‘MAGIC LANTERNS 


I~ SCLOP TICONS 


| STEREOPTICONS 


Fins ~ 


ANDO PUBLIC ENTERTAINMENTS md 


ar 


MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING 


COCOA 


MADE WITH BOILING MILK. 


ERFECT”-~. oapER 
NEWSPAPER | FE 


The Koch Patent File. for preserving newspapers, Mag- 
azines, and pamovblets, has been recently improved and 
price reduced. Subscribers to the SCIENTIFIC AMERI- 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
suppiied for the low price of $1.50 by mail, or $1.2 at the 
office of this paper, Heavy bord sides; inscription 
* SCIENTIFIC AMERICAN” in gilt. Necessary for 
every one who wishes to preserve the paper. Address 


MUNN & CO.,, Publishers ScCIEN1IFIC AMERICAN. 


SPECIAL SAMPLE OFFER! 


This cut is exact size of our 65c. 
razor steel, 2 blade, warranted 
Knife. Our production, 900 doz. 
monthly. Price to 
new customers, for 
awhile, postpaid, 
48c., 5 for F'2. 
» Blades made on 
honor ; file tested ; 
replaced free if 


iii 
sigh i 


hu soft. Send for 64 
ca a) page free _ illus- 
trated list, and “ How to Use a Razor.” MAHER & GROSH, 40 S Street, TOLEDO, OHIO. 


HARRISON CONVEYOR! 


Handling 6Fain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c, 
S$ obSrs, ¢ Chicago, Il, 


Send for 
Circulars. 


REMINGTON 


Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 


Sew York Stencil Works, Mfrs. 
100 Nassau Street, New York. 


THE KODAK 


Embodies the only system of continuous film photo- 
graphy. World-wide success. 


“ You press the button. We do the rest.’’ 
Or you can do it yourself, 


THE EASTMAN DRY PLATE AND FILM CO, 


Price $25, loaded for 100 pictures. Reloading $2. 
Send for Kodak Primer, free. ROCHESTER, N. 


STANDARD TYPEWRITER. 


Gold Medal—Paris Exposition, 1889. 


Wyckoff, Seamans & Benedict | 
327 BROADWAY, NEW YORK. 


# ak T° CHANDLER | | 61 Stugtnatmemamren 

3: WATER MOTOR | | GRR iit =a-gh Mascialtaaentee 

tas as adapted for blowing : era 

*a ORGANS. 88 MADISO ACO 

Pia Se rae fon cireularke Ee nig i 
z Howard Bros., Buffalo, N. Y. INERAL INTERESTING BOOK 


erties, mailed with sample free 


YWooL Western Mineral Wool Co. 
CLEVELAND, OHIO. 


OWN F, SAUNDERS 


uccessor to SAUNDERS, [VES & CO, 


The Tourist Route between Chicago and Florida is 
the Monon Route via Louisville and Chattanooga. For 
particulars, address James Barker, G. P. A,, Chicago. 


NKENHEIMER BRASS Mie c, 
THe Lu EAST EIGHTH ST. cincinnatt. © CO. 
RE-GRINDING GLOBE & CHECK VALVES, 
GATE VALVES, POP SAFETY VALVES, 
SISHT FEED LUBRICATORS GIL & GREASE CUPS 


USEFUL HINTS ON STEAM 
By E. E. Roberts. A_book of over 80 pages. Full of in- 
formation about the Engine and Boiler. Sent on receipt 
of 20 cents. W. Blitz, Publisher, 107 Liberty St., N. Y. 


And other Precious Stones. 
Manufacturer of Diamond Jewelry. 


26 Maiden Lane. cor. Nassau St., New York. 


CELEBRATED SUTTON RING PACKING. 


POSITIVELY ANTI FRIGTION,SPECIALLY ENDORSED FOR HIGH SPEED ENGINES 
PIONEER RUBBER PACKING . SEND FOR SAMPLE PACKAGE AND PARTICULARSTO ERIE RUBBER CO ERIE PA U.S.A. 


THE BOOKWALTER CASTING CO. 


Are now fully prepared to furnish Steel Castings on short notice, of any size and pattern, made under the 
BOOKWALTHR AND ROBERT LaATENTS, 
These castings are guaranteed to be sound and true to the pattern, and of unequaledtensilestrengtn and ductility. 


Address THE BOOKWALTER CASTING CO., Springfield, Ohio. 


BEST |! . 
A.CcU 
e BU 
M AGIC and STEREOPTICONS for Wl 
Public Exhibitions and for : ° 
Home Amusement. Views | @ 
L A NTER N Ss illustrating every subject, 5 
very profitable business for a 
man With small capital, Best apparatus, new views, largest —FoR— 
atock, 26 years practical experience. 170-p. catalogue free 


GEO. H. PIERCE, 1408. 11th St., Philadelphia, Pe 


SWIFT RUNNING MACHINERY. 


Write for Descriptive Catalogue to 


CHAS. A. SCHIEREN & CO. 


45-51 FERRY ST,, NEW YORK. 


A PRACTICAL SUCCESS. _ 
VAN DUZEN’S PA1'. LOOSE PULLEY OILER. 


Thousands in satisfactory every- 
day use. Entire reliability and con- 
stancy demonstrated in a two years’ 
test by (would be) Eastern skeptics. 
+ Economy shown by reasonabie prices 
and perfect Performange. Send for 
our ‘*Catalogue No. 55." __ 

VAN DUZEN & TIFT, Cincinnati, O 


2nd &ece~ MACHINERY 2: 


N. Y. Mach’y Depot, Bridge Store 16, Frankfort St., N.Y. 
Fire Felt Coverin 


Ss B ESTO packings, Sneathings ee 


The CHALMERS-SPENCE CO., Mfrs. 
419-425 Sth Street, East River, N. Y. 


CRANK AND SCREW SHAFTS OF THE 


Mercantile Marine.—A paper by G. W. Manuel, discuss- 
ing some of the causes of the breakage of marine en- 
gine shafting, and aso some of the remedies that have 
tended toreduce the CASE such accidents. Con- 


WATCHMAN’S Improved TIME DETECTOR 
4 . with Safety Lock 
Cy i= Eg 


Attachment. Pat- 


ay 


& 

This in- 

strument is sup- 
plied with 12 keys 
tor 12 stations. In- 
aluable for all 
#concerns eimploy- 
ing night watch- 
<7 men. Send for cir- 
culars to_ K. IM- 
HAUSER, P.O. Box 
2875. 206 and 208 
Broadway New York. 
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USEFUL BOOKS. 


Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, ofall classes, need good books in the line of 


their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it. will be mailed 
tothem. Address, 
MUNN & CO.,. 361 Broadway, New York. 
FOR INVENTIONS 


LETTERS PATEN Why they are so often 


worthless; how to cbtain valuable patents; how to 
avoid the losses and disappvintments which befall most 
inventors and patentees. Price 25 cents. Fostase 
stamps received. Address EUGENE BERRY & CO., 
Booksellers, 25 Union Street, BOSTON, MASS. 


$60 SALARY, $40 EXPENSES IN ADVANCE 


allowed each month. Steady employment 
4 7 at home or traveling. No soliciting. 

Puties delivering and making collections. 

‘ards. 


tained in SCIENTIFIC AMIQQiCAN SUPPLEMENT, No. 
717. Price 10 cents. To behad at this office and from 
MONTH 


all newsdealers. 
| 5 SALARY 


and expenses paid, 
any active man or 


° 


PER 


HORSE R Bucur 


FREE 


elry by sample only ;canlive athome, 
furnish Team Free, Full particulars and 
sample case Free. We mean just what we 
Assy, and do exactly as we agree. Address at once, 


No Postal Standard Silverware © 


Address with stamp, HAFER & CO., Piqua, O. 


WEITMYER PATENT FURNACE. BOILERS OF EVERY DESCRIPTION. 


IDE AUTOMATIC ENGINES. Traction and Portable Engines. 


STEAM ROAD ROLLERS. 
Manufactured by FOUNDRY & MACHINE DEPT., Harrisburg, Pa., U.S. A. 


PULLEYS, HANCERS, 
FRICTION CLUTCHES. aa 


PROGRESS MACHINH WORKS, 
A. & F&F. BROWN, 
kRPark RPlace, N. LY. 


KING MODELS & LIGHT MACHINERY. 


INVENTIONS DEVELOPED. Send for Mode) Circu 
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NOW READY. 


xperimenta] 


GEO. M. HOPKINS. 


a ales 


740 Pages. 680 Illustrations. 


cience, 


PRICE, by mail, postpaid, . . . . $4.00. 


MUNN & CO., Publishers, 


Ottice ot Ghe Srientitic American, 
361 Broadway, New York. 


Thisbook treats of the various topics of Physicsina 
popular and practical way. 


It describes the apparatus in detail, and explains the 
experiments in full, so that teachers, students, and oth- 
ers interested in physics may personally make the ap- 
paratus and perform the experiments without difficulty. 


It is a book full of interest and value for teachers, stu- 
dents, and others who desire to impart or obtain a prac- 
tical] knowledge of physics. 


HEADS OF THE CHAPTERS. 


I. Properties of Bodies. II. Rest, Moticn. and Force 
ILL. The Gyroscope. 1V. Falling Bodies, Inclined Plane, 
The Pendulum. V. Molecular Actions. VI. Liquids. 
VII. Gases. VIII. Sound. IX. Experiments with the 
Scientific Top. X. Heat. XI. Light. XIl. Polarized 
Light. XIII. Microscopy. XIV. The Telescope. XV. 
Photography. XVI. Magnetism. XVIL. Frictional 
Electricity. XVIII. Dynamic Electricity. XIX. Elec- 
tric Lighting. XX. Induction by Electric Currents. 
XXI. Telephone, Microphone, and Electrical Mayic 
XXII. Lantern Projection. XXIII. Mechanical Opera- 
tions. 


Each chapter is full and complete. Wnder the head ot 
Sound, an extended description of the new Phonograph 
is given, with directions for construction. The chapter 
on Polarized Light is superbly illustrated and contains 
many simple experiments explanatory of this difficult 
subject. The chapter on Photography is a manual ot 
theart. Electricity in all branches is fully treated. The 
performance of the experiments in the chapter on Dy- 
namic Klectricity will give the reader a practical know- 
ledge of electricity in its modern applications. The 
part devoted to Electric Lighting gives a clear under- 
standing of all the principal systems. The chapter on 
Projection contains a large number of new experiments. 
The book closes with a chapter on Mechanical Opera- 
tions, containing information of great value to the ex- 
perimenter. Each experiment described has been sub- 
mitted to a practical test. 


Send for Free [Illustrated Circular and Table of Con- 
tents. 


MUNN & CO., Publishers, 
361! Broadway, New York. 


Proposals for Crank-Shaft for U. S. S. Brook- 
lyn, at Navy Yard, Norfolk.—October 29, 1889.— 
Sealed proposals, endorsed ‘*‘ Proposals for Shaft, etc., to 
be opened November 26, 1889,” willbe received at the 
Bureau of Provisions and Clothing, Navy Department, 
Washington; D. C., until 12 o’clock noon, November 2%, 
1889, and publicly opened immedialely thereafter, to 
furnish and deliver at the Navy Yard, Norfolk. Va,.a 
Crank-shaft for the U.S. S. Brooklyn, within 120 days 
from Gate of contract. The weight of the shaft will be 
about 7,500 pounds. Bids will be received for its manu- 
facture of either steel or iron. If of steel, the metal 
must be made by the open-hearth process, and must 
conform to specifications which, together with blank 
Phe B ure. Tie bids decided by lot. The Departm ent 
reserves the right to reject any or all bids not deemed 
JAMES FULTON, Paymaster-General, U.S. Nave. 
. oO 
New Family Atlas — World 
Ge 
—_—. 9 
Outfit consisting of completecopy of FAMILY ATLAS, 
Order Book, Circulars and everything necessary to 
of &2.00. Remit at once foroutfit and name, choice 
of territory, or send for circular and terms, free. 
RAND, McNALLY & CO., - 923 BROADWAY, NEW YORK. 


roposals, etc,, will be furnished upon application to 
advantageous to the Government. 
ON 
RAND, McNALLY & CO.’S 
Iwexen, 288 Paces, Size or Pace, {Ix 14. Reran Price, $3.50 
start the work, sent prepaid to any agent, on receipt 
ddress, 


“TOOL AGENTS WANTED 
in every SHOP inthe United States. 
——* Sehd 10c. for Gatalogue..Stationery &e. 2+ 
THE_FINEST OF MECHANICAL TOOLS A SPECIALTY. 

C.B. JAMES, 98 LAKE ST. CHICAGO. 


The Scientific A merican 


A 


PUBLICATIONS FOR 1890. 


-—o— 


The prices of the different publications in the Unitei 
States, Canada, and Mexico are as follows: 


RATES BY MAIL. 
The Scientific American (weekly), one year 


The Scientitic American Supplement (weekly), one 
year. ae 8S . ite * 4 


The Scientific American, Export Edition (monthly) 
one year, . ‘ * BY 


The Seientifie American, Architects and Builders 
Edition (monthly), one year, . ‘ 5 i fs 


COMBINED RATES. 
The Scientific American and Supplement, $7.00 


The Scientific American and Architects and Build- 
ers Kdition, . é . 


The Scientific American, Supplement, and Archi- 
tects and Builders Edition, 7 ae) 


Proportionate Rates for Six Months. 


This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 


Jones Bros. E Co., Cin’ti. 6. 


$2.00 


350 


American, 


DWModvertisements. 


Inside Page, each insertion - - = 75 centsa line. 
Back Page, ench insertion = « - $1.00 a line. 


The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set inagate type. Engravings may head adver- 
tisements at the same rate per agate line. by measure- 
ment. as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 


Srientific 
C 


TYPEWRI EK 
Catalogue free. Address Typewriter Department, 


POPE MFG. CO., Makers of Columbia Cycles, 
Boston, New York, Chicago. 


What. is more aggravating than leaky 
valves, whether in House, Office, or Fac- 
tory? If you wish to avoid annoyance, 
INSIST on having Jenkins Bros. Valves. 
Accept no valves as Jenkins Bros. un- 
jess stamped with our *‘ Trade Mark” 
ike cut. 


JENKINS BROS. 
4%1 John Street, New York. 
105 Milk Street, Boaton. 
21 North Sth Street, Phila. 
54 Dearborn Street, Ohicago. 


Lo 


aft 


the first of January, 1890, and then 


that date, 


Mrs. Margaret Deland. 
Mrs, Florence Howe Hall. 


Mrs. Emma Alice Brown. 
Mary Kyle Dallas. 

Marion Harland. 

Clara Whitridge. 

Judge Albion W. Tourgee. 
Marquise Lanza. 


Address : R 


continued for a whole year from 7 


“THE WHOLESOME 


\ If you are not convenient to a news stan 
send two dollars to the address below and 
the Ledger will be sent to you FREE till 


Mrs. Madeleine Vinton Dahlgren. 
Mrs. Harriet Prescott Spofford. 


d, | 
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THE LEADING 
WRITERS. 


- CELEBRATED 
ARTISTS. 


SPECIAL FEATURES, 


Herbert Ward, Stanley’s Companion. 


Herbert Ward, the companion of Stanley in his explorations in Africa, is the only white man connected with Stanley’s 
African explorations who has ever returned alive from the ‘ Dark Continent.” 
numbers of the “‘ Ledger” are of the most intensely interesting description, and cover five years of his adventures in Africa, 
and they will be illustrated by sketches made by Mr. Ward, and by the reproduction of photographs taken by him in Africa, 
These pictures will throw much light upon the manners and customs of the hitherto unknown cannibal tribes of Africa. 


The Story of a Forsaken Inn, (4 seria story) By Anna Katharine Green. 
Life in British America, 2y Rev. E. R. Young. 

Being the adventures and experiences of Rev. E, R. Young, the celebrated missionary, and his wife during their residence in 
the Polar region twelve hundred miles north of St. Paul, in which Dr. Young narrates how he tamed and taught the native wild 
Indians of the Northwest; how he equipped himself for and how he made his 
when visiting all the Indian settlements within five hundred miles of his home. 

Honorable Henry W. Crady 
Contributes a series of six articles on the “Wonderful Development of the Industrial Pursuits of the New South.” 
American Cookery, (4 serizs oF artictes) By Miss Parloa. 
Giving the reasons why it is imperfect, and some ways by which it may be improved. 
Nihilism in Russia, 2y Leo Hartmann, Nikilist. 


Leo Hartmann, a fugitive from Russian authorities, has been connected with the most daring feats of the Russian Nihilists. 
Mr. Hartmann shows how the intelligent people of Russia are becoming Nihilists in consequence of the despotism of the form 
of government. A participant in plots to kill the Czar, such as the blowing up of the Winter Palace, he is able to give true 
information as to how this and other great schemes were accomplished. Tho situation in Russia is sufficient to increase the |! 
love of every true American for our form of government. 


EXTRA SOUVENIR SUPPLEMENTS. 


Among these beautifully illustrated four-page souvenirs, which will be sent free to every subscriber, will be a poem by 


John Creenleaf Whittier, “zstraed sy Howard Pyle. 
Written for the “ Ledger” by Mr. Whittier in his 82nd year. Another souvenir will be a beautifully illustrated poem written by 


Honorable James Russell Lowell. 


_ Whe Ledger will contain the best Serial and Short Stories, Historical and Biograph- 
ical Sketches, Travels, Wit and tfumor, and everything interesting to the Household. 


Other Contributors for 


Mrs. Frances Hodgson Burnett. | 


Mr. 


Robert Louis Stevenson. 
Anna Sheilds. 

| Josephine Pollard. 
Amy Randolph. 
Frank H. Converse. 
Cc. F. Holder. 

; Dr. Felix L. Oswald. 

; Rev. Emory J. Haynes. 
Julian Hawthorne. 
Prof. W. C. Kitchin. 
Robert Grant. 


Subscription money can be sent at our risk by Post Office Money Order, Bank Check or Draft, or an Express Money Order. 
Send Six Cents for Sample Copy and Illustrated Calendar Announcement. 


OBERT BONNER’S SONS, 195 William Street, New York City. 


perilous sledging and hazardous canoe trips 


1890 are: 


wl 
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MILLI 


ONS.” 


Ward’s articles running through eight 
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M. W. Hazeltine. 
Thomas Dunn English. 
George F. Parsons. 

Col. Thomas W. Knox. 
Rev. Dr. John R. Paxton. 
Rev. Dr. Jannes McCosh. 
Prof. S. M. Stevens. 
Prof. J. H. Comstock. 
James Parton, 

Rev. Dr. H. M. Field. 
Harold Frederic. 
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: Wheeling is Better than Walking. 


Are Better than Any Others. 
Catalogue Free. 


Overman Wheel Co., Makers, 
: ae BOSTON, MASS. 
Wanted 50.000 Sawyers 
SAWS: Lumbermen to SAWS 
send ustheir full address for a copy of Em- 

A erson’s {2 Book of SA Ss. We are first 
to introduce NATURAL GAS for heating and 
tempering Saws with wonderful effect mp- 
W=o improving their quality and toughness, WAY 
enabling us to reduce prices.* Address 
EMERSON, SMITH & CO. (Ltd.), Ss 
Beaver Falls, Pa. 
The MOTOR of 19th CENTURY. 
Can beused Any Place, todo Any 
Work, and by Any Une. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A _ per- 
tectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an hour to each indicated horse 
power. For circulars, etc., address 
Charter Gas Engine Co. 
P.O. Box 18, Sterling, TH, 


Eeonomy, 
simplicity, 


Reliability, 
Safety. 


Victor Bicycles 


PULLEYS 


. Hardwo J Split P. Co.. Menusha, Wis. 


Cheapest. ".ightest, and Best, Madeby | INVENTORS and otners desiring new articles manufac- 


tured and introduced, address P. O. Box 86, Cleveland, O. 


| NOVEMBER 30, 1889. 


SYRACIS 


The Largest Passenger and Freight Elevator Works in the World 


OTM 


Otis Brothers & Co., 38 Park Row, New York 


NALEBLE RON WORKS 


W B BURNS PROPTE 


or | COMPTOMETER 


eS AL ARITMETHICAL 

»» PROBLEMS 
Solved rapidly and accurately 
by using the Comptometer. 
Saves 40 per cent. of time. 
Entire relief from mental strain 
Adapted to all commercial and 
scientific computations. Send 
for circular. 


CO., 52-56 Illinois St., Chicago. 


FELI & TA 


WORKING MO DE LS “and_ Experimental 

Machinery, metal 

or wood, made to order by MASON & RAUCH, successors 
to J. F. Werner, 62 Centre Street, New York. 

S OFT 480 STRONG. ROUGH cA 


( A STINGS FINISHED PULLEYS »°GEARING 


PATTERNS ToOORDER.ALLENTOWN FOUNDRY & MACHINE | 
32 & WALNUTS ALLENTOWN, PA. 


‘THU AMERIGAN BELL TELEPHONE Ul, 


95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

Thetransmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company ' 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM GAGE 
e STEAM ENGINE INDICATOR 


Single Bell Chime Whistle, and all instruments 
used in connection with Steam, Air and Water. 
Sole Agents for Clark’s Linen Fire Hose. 


CROSBY STEAM GAGE & VALVE CO, 


+ AND FINE GRAY IRON ALSO STEEL 
ABLE CASTINGS FROM SPECIAL ans 
FINE TINNING jase PATTER % 


ee j 
DEVLIN & Co, 3 JAPAN 
J THOMAS DEVIN %CO.0 rusian NNING AND 


THE COPYING PAD.—HOW TO MAKE 
andhowto use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniiineink 
by which the copies are made; ho w to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO. 
43s. Price 10 cents. For sale at this office and by all 
vewsdealers in all parts of the countrv. 


‘STEEL ALPHABETS. 


Brands, Seals, Steel 
Stencil Cutting Dies, 
Soap Moulds, #rass 
Stamps, ete. 


LONDON. 
98 Oliver St. 
Boston, Mass. 


THE STANDARD 


FOR LAG 


ASBESTOS CEMENT FELTING, 


GING LOCOMOTIVES, Ere. 


SECTIONAL PIPE COVERING. 
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hit Ti 
| | NJassesto-sPoNce NON-CONDUCTING COVERING 
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‘Steam Saving & Fire Proof Materials” } ; 


PATENTED 
LL BE PRGSECUTEQ 


Samples and [liustrated Pamphlet, 


3 
FREE BY MAIL. 
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JM. STUTZMAN, 181 William St, NY, 


Railroad Builder, 
Wagon Road Grader, 
Wagon Loader, and 
Ditching Machine. 
It will place in an em 
pankment 1000 cubic 
yards of earth in 10 
hours at a cost of 
1% to 24c. per yd. 
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PRINTING INKS. 
HE ‘Scientific American” is printed with CHAS, 


ENEU JOHNSON & COS . Tenth and Lom. 
bard Sts., Phila,, and 47 Roee St,, opp. Duane St., N. Y. 


